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So long as the domain of electricity re- 
mained limited to the purely 
scientific electrical teaching could exist only 
as a Chapter of that of general physics. 
But now that the already important indus- 
trial applications of electricity tend to 
further development, the necessity for tech- 
nical study The want 
as the different 
industry multiply, 


Jaboratory, 


is imposed on us. 
becomes much more urgent 


branches of electrical 
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may draw the knowledge which ought to be 
familiar to the electrical engineer. degree as all other engineers, a thorough 
In Germany there have been created in training in several special branches of know]- 
some polytechnic schools, such as those of edge. 
Darmstadt, Stuttgard and Aix-la-Chapelle. This principle was the basis of the institu- 
electrical sections, but the modest resources tion of the Central School of Arts and Man- 
placed at their disposal have not permitted ufactures destined to furnish engineers for 
material installations of the importance to be all branches of industry, and its increasing 
desired. success during more than fifty years of 
In England technological instruction is, as | existence is its best justification. The teach- 
is well known, little infavor; it isastonishing | ing there is divided into two parts, of which 
that, notwithstanding the development of one comprising the general study of the 
the applications of electricity in that country, | sciences applied to industry is common for 


trial occupation, should possess, in the same 
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the first step, and that we ought to and must 
do more. For a good electrical engineer 
ought to possess varied knowledge and to 
unite very different aptitudes. His appren- 
ticeship will be long, and the programme of 
his studies, to be complete, will necessarily 
present a development beyond the restricted 
frame-work of a simple sub-division of a 
general training; especially if we take into 
account that the lessons on physics given in 
the lyceums and in the special schools con- 
stitute the sole and very incomplete prepara- 
tion available up to the present time. 
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and telegraphy, telephony, electrical light- 
ing, electro-metallurgy, the transport of 
force, etc., are so many different fields 
which must be explored by men specially 
trained for the purpose. The new industry 
can only be viable and become prosperous 
by finding at its service a body of electrical 
engineers, trained by special studies to take 
the direction which is confided to them. 
For, it is only too certain that the defective 
instruction of those persons who directed 
them, was often the real cause of the failure 
of a great number of electrical enterprises 
undertaken during recent years, 

The sole remedy for this state of things, 
lies in the creation of an electro-technical 
system of instruction, whence young men 


all the students ; whilst the second, on the , 
contrary, more particularly composed of 
practical work, is distinct foreach of the four 
specialties of mechanics, construction, chem- 
istry, and metallurgy, whichever the student 
may choose to adopt. The extensions and 


we do not meet with any superior school 
there. In France, the sole establishment 
where an effort has been made to attain this 
end, is the School of Telegraphy at Paris, 
founded to secure the recruiting of the 
personnel of the Administration of Tele- 
graphs. But the studies there converge, from ‘constant progress of the industrial applica- 
necessity towards this special, and rather nar- tions of electricity have already caused the 
This is a result to be avoided if | directors of the school to devote some lessons 
to them, simple preliminaries to the special 
courses now become indispensable, and we 


row end. 
we would perform a really useful and pro- 
ductive work. A too rigorous specialization | 
is only suitable for professional schools, such | express the hope, which we believe will soon 
as that of the City and Guilds of London, for | be realized, that we shall see adopted as a 
instance ; but applied to a college of engi- | fifth specialty, that of electrical-engineering. 
neering it can only result in the formation of | This would be a happy modification of the 
incomplete courses of studies. The electri- regrettable situation which we have described 


cal engineer, by the very fact of his indus- above. No doubt, too, that this will only be | 


We are then logically brought, as the only 
satisfactory solution, to the creation of an 
electro-technical establishment destined to 
give an electrical instruction as extensive as 
possible to those who, already engineers, 
wish to become electricians. Such is the 
idea, most just in our opinion, which has 
dominated the foundation of the Electro- 
Technical Institute of Liege, already men- 
tioned to our readers. Now that the estab- 
lishment is completely terminated and that 
a year of trial has demonstrated its vitality, 
we are happy to return to the subject for 
the purpose of giving the following details, 
which have been very obligingly furnished 
to us. 

The initiative of this creation is due to 








Senator Mortefiore Levi, an enlightened 
philanthropist, whom Belgium is honored by 
possessing. In endowing the University of 
Liege, where he himself studied, with an 
electro-technical institute, M. Montefiore has 
had for his object the opening of a future 
career to the students, and at the same time 
the encouragement of electrical industries 
by facilitating the recruiting of their techni- 
cal personnel. He has generously placed at 
the disposal of the Belgian Government a 
sum of 100,000 frances, destined for the ac- 
quisition of the materials for the first estab- 
lishment, and has promised to supplement 
this gift by others, in proportion as_ the 
development of the growing institution shall 
demand them. 

On its part the Government has furnished 
the space destined to receive the new installa- 
tions. The approaching reconstruction of 
the University of Liege has prevented the 
erection of a permanent building, the place 
of which has been supplied by provisional 
constructions and appropriations, which have 
been made with all the necessary complete- 
ness. 

The organization of the new course of 
instruction has been entrusted to Mr. Engi- 
neer Eric Gerard, than whom no one could 
better have acquitted himself of this 
difficult task. 

The principal object of this organization 
has been to place within the reach of engi- 
neers leaving schools of mines, of arts and 
manufactures, and of civil engineering, the 
means of acquiring in one year all the 
knowledge requisite for exercising effica- 
ciously the functions of an electrical engi- 
neer. In this manner is answered the wish 
of a large number of young men, who after 
having finished their studies, desire to com- 
plete them by a course in electricity, with- 
out being obliged to review matters already 
acquired, or being retarded in their progress 
in electricity. The theoretical and practical 
courses in electricity have been grouped so 
as to form the programme of one comple 
mentary year of studies, at the end of which 
the engineers designated above acquire the 
diploma of electrical engineer. A student 
may, besides, be admitted to follow the 
course under the title of an independent 
pupil, without being obliged to undergo the 
examinations, 

Parallel to this section, formed of young 
men already having diplomas, there has 
been instituted a second section composed of 
students who have made no previous techni- 
cal studies. This section allows of two 
years of study also preparatory for the ex- 
amination as electrical engineer. To be ad- 
mitted, a solid knowledge of mathematics 
and physics is requiyed ; these can be ac- 
quired st she preparatgry sGhefpb of nines at 
‘Liege? whose progfamiate fs*véry nearly the 
game as that of tthe’ #Polftechnic School of 
Piriv.* °° 2 ‘3 
“The complementary year of study com- 
prises four prinegpal courses, of which one 
complete course is on the theory of elec- 
tricity and magnetism, treated both from an 
experimental and mathematical point of 
view. 

The three other courses have for objects 
the diverse applications of electricity ; the 
first embraces the construction of aerial, 
subierranean and submarine lines, as well as 
the description of generators of electricity ; 
the second treats of the transmission of sig- 
nals, and includes telegraphy, telephony and 
electric railway signals ; and lastly, the third 
is connected with the industrial applications 
of electricity, electric lighting, the develop- 
ment and the transport of force, and electro- 
metallurgy. Besides these thorough courses, 
the programme also includes an elementary 
electro-technical course, designed to incul- 
cate in scholars of the various sections of 
the special schools of Liege, as well as the 
public generally, general information of the 
applications of electricity. The two years 
of study in the section of electrical students, 
comprises the four branches above described, 
as well as applied mechanics, the construc- 
tion of machines, industrial physics, metal- 
lurgy, construction of railways, industrial 
architecture, and the study of the French and 
German languages. In the two sections of 
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the institute a preponderating place has been 
assigned to practical works ; the students 
pass five to six hours every day in the 
laboratory. That is, in fact, the best means 
of making progress in the applied physical 
sciences. These cannot be learned from 
books any more than can the art of swim- 
ming or riding on horseback. The study of 
books gives the memory too important a 
place, whilst experimentation develops the 
sagacity of the pupil aad cultivates the 
spirit of observation that electricians ought 
to acquire, 

To become a skillful experimenter, two 
physical qualities are necessary. It is neces- 
sary to possess a certain manual dexterity and 
to be familiar with the construction of ap- 
paratus, so as to be able to adjust, and in 
case of need, repair the instruments which 
are used. 

To put the pupils in the way of acquiring 
these qualities, the Institute of Liege has a 
workshop in which the scholars learn to 
use the file and graver and to construct for 
themselves the measuring apparatus which 
they use in their first experiments. They 
learn in this manner to perform experiments 
with the most rudimentary apparatus. The 
students are inclined to think that to execute 
the smallest measurement, delicate apparatus, 
carefully polished and finished, is necessary. 
It is good for them to become thoroughly 
impressed with the truth of the saying of 
Gay Lussac, often repeated by him, ‘It is 
not the bad instrument ; there are only bad 
experimenters.” 

The utility of this manual preparation has 
been demonstrated by the fact that during 
the course of their labors of this year, the 
scholars have not seriously damaged any 
apparatus ; persons who bave made experi- 
ments with dynamo-electric machines know 
how necessary it is to take precaution to 
avoid deterioration to the measuring instru- 
ments. 

After having spent two or three months in 
the practical study of the construction of 
apparatus, under the direction of a skillful 
machinist, the pupils begin the work of the 
laboratory by the standard measurements 
relative to magnetism and electricity ; to 
learn the determination of the magnetic 
constants of resistances, of electro-motive 
forces, of capacities, of intensities, etc. 

They pass next to industrial experiments, 
among which we note the tracing of the 
characteristic curves of machines and the 
determination of their products ; the study 
of batteries of great quantity, and accumu- 
lators; the photometric measurement of are 
and incandescent lamps; dynamometric ex- 
periments relative to electro motors; the 
searching for faults in aerial lines and 
cables ; the adjustments of telegraphic and 
telephonic apparatus, ete. After having 
terminated the complete series of measure- 
ments, the students take in hand the subject 
of original research, on which they exercise 
their sagacity. 

The applications of clectricity are vast 
fields of investigation in which one must 
not fear to enter resolutely when one is 
guided by correct theories. 

It is important to acquire on the benches 
of the school, not only theoretical knowl- 
edge, but also the spirit of imitation and 
of invention, which should characterize the 
electrician. We shall see by the develop- 
ment given to the laboratories, the import- 
ance which is attached to practical work- 
ing. 

The plan of the space occupied by the 
institute is as follows: A large hall of 350 
square meters, has been divided by parti- 
tions into five rooms opening on a lobby, 
which can be arranged for phonetic experi- 
ments, On the right of the main entrance 
is an auditorium for 50 pupils, contiguous to 
the hall of models. At the left are two 
laboratories ; at the back a work cabinet 
with book-cases forms the bottom of the 
lobby. 

Behind these premises a provisional pavil- 
ion (shown in our illustration) of 120 square 
meters for the machines and workshop has 
been put up. As we remarked before, these 


installations are destined to be replaced very 
soon by permanent and more extensive 
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structures. The disposition of the machines 
has been made with a view to admit of the 
management of the machines being easily 
and rapidly made by the students. The hall 
contains two motors; one Otto gas-engine 
of eight horse-power, furnished with two 
fly-wheels to ensure regularity in the move- 
ments of the machine, and a turbine of 6 
horse-power (with a horizontal] axis) of the 
Bulait system, actuated by water, whose 
pressure attains 51g atmospheres. These 
two motors can be arranged to run inde- 
pendently, and can also be coupled in a 
manner so as to furnish fourteen horse- 
power, sufficient for all of the experiments 
of the laboratory. 

These engines furnish the power to the 
dynamos, six in number; one Edison ma- 
chine, one alternating Siemens machine, one 
Gramme electro-motor, and three Gramme 
machines. These are especially constructed 
for purposes of demonstration ; they work 
by means of a single ring and their inductors 
have three different styles of winding. By 
placing the ring successively in each one of 
the frames one can easily and correctly com- 
pare the particular characteristics of each 
one of the different styles. 

All these machines rest on supports with 
double slides, allowing them to be moved 
towards or farther from the pulleys, so as to 
tighten the pulley belts when required. A 
block and fall, movable on rails, enables this 
operation to be performed in a very con- 
venient manner. 

The turbine is very well adapted to labor- 
atory experiments ; the displacement of a 
single valve suffices to put it in movement, 
and to regulate its speed ; besides, this form 
of motor possesses a very great regularity of 
movement. 

Thanks to these motors, two classes of 
pupils can conduct simultaneously different 
experiments. In the illustration the turbine 
is shown driving the Edison machine by the 
intermediary of the Von Heffier-Alteneck 
dynamometer ; while the gas engine is rep- 
resented as furnishing power to a Gramme 
machine, and the Siemens machine. An 
idea of the convenience of this installation 
can be gathered from the fact that in less 
than an hour all the elements necessary for 
the determination of the characteristic curves 
and of the product of the machine can be 
recorded. 

At the rear of this room may be seena 
battery of 35 Faure-Sellar-Volckmar ac- 
cumulators of 30 kilogrammes, used for 
lighting the various parts of the Institute 
by incandescence. This battery also fur- 
nishes the current necessary for the experi- 
ments of the course. In a case like this, 
where electricity is required at any moment 
and under very variable tensions, the use of 
accumulators is indicated. 

The machinery pavilion contains a work- 
shop where each student has his vice, tool- 
sabinet, lathe, pedal-saw, forge, carpenter’s 
kit of tools, ete. Around the pavilion runs 
an aerial line having a wire of 5 kilometers 
length, which is connected with commuta- 
tors in such a manner as to serve for a 
rheostat in case of need. 

The laboratories are provided with very 
complete sets of apparatus for electrical 
measurements, among which is a Kew 
unifilar magnetometer, a galvanometer for 
absolute measurements, Thomson & Wiede- 
mann’s reflecting galvanometers, Thomson, 
Mascart, Edelmann & Lippmann clectrom- 
eters, balances, photometers of Bunsen, 
Ayrton, Foucault, etc. The work-tables are 
solidly fixed on pillars of masonry built on 
the ground so as to be free from exterior 
vibrations. Along the walls are placed 
brackets on which are installed the reflecting 
apparatus requiring a partial obscurity. All 
of the connecting wires are suspended over- 
head and arrive at the tables on supports 
with which they are provided ; thus allow- 
ing the more easy tracing of the wires in 
case of necessity, than would be the case if 
they were placed under the floor. We will 
not go into any further enumeration of these 
details, nor describe the hall of models, 
which contains a collection, already very 
complete, of apparatus employed in the 





different applications of electricity. What 





we have said so far will suffice to show the 
care which has been taken to initiate the 
students in experimental work. Everything 
has been disposed in a manner to realize the 
end kept in view by the organizers of the 
Institute ; to turn out engineers to whom no 
portion of the theory of electricity shall be 
unknown, and who possess at the same time 
enough practical knowledge to render real 
service from the moment of their entrance 
into an electrical industry. 

The experience of one year has shown 
that the foundation of a school of electricity 
responds to a real want. The installations 
were not quite completed when eighteen 
students, of whom eight were foreigners, 
had inscribed their names for the course. It 
will be, then, preceded by a former success, 
that the Institute of Liege will enter during 
the month of October next into the second 
year of its existence, which, no one can 
doubt, will be long and prosperous. 

The success of this happy initiative which 
we have here recorded, is an encouragement 
and a fruitful example, which, followed 
promptly in other countries, will be the 
surest guarantee of the progress of elec- 
trical industry.—La Lumiere Hlectrique. 

——__ +e —_——__ 
Some Relations of Positive and Negative 
Electricity. 

If a point connected with a Topler-Holtz, 
or any other powerful electrical machine, is 
brought to within about an eighth of an inch 
of a candle flame, the flame is blown out 
when the point is positive, but has only a 
slight depression in it when the point is neg- 
ative. Many variations of the experiment 
with both candle and Bunsen-burner flames 
were tried, but the most marked results were 
obtained by putting positive and negative 
points of opposite sides of the flame, the re- 
sult being a depression opposite to the nega- 
tive point and a hooked point of flame reach- 
ing out above, or at one side of this, and 
touching the negative electrode a short dis- 
tance above its point. If the hook had ap- 
peared only above the negative point it might 
have been explained by a composition of two 
forces, viz., the upward draught of the flame 
and a current moving from the positive to 
the negative point; but when the points were 
not directly opposite, the hook appeared at 
one side. 

With the candle flame grounded, the phe- 
nomena were nearly as marked, and with the 
candle insulated, there was still a slight de- 
pression opposite the negative point. 

To test the question further, a piece of 
paper, about two inches square, was glued to 
the end of a piece of ebonite, and introduced 
between the knobbed-tipped poles of a Topler- 
Holtz electrical machine whose Leyden jars 
had been removed. When the paper was 
brought near either pole, it was repelled until 
very near, when it was attracted and clung 
to the pole. If this were negative, the brush 
discharge pierced the paper, but if positive 
the discharge passed to the paper and from 
its edges to the negative knob. 

Paper coated with stearine acted like a 
plate of ebonite. 

When a strip of paper 3 inches by 14 inches 
was used, and was brought near either pole, 
its top bent over toward the other pole. 
When one of the knobs was removed the re- 
pulsion from the blunt point, whether posi- 
tive or negative, was much more marked 
than before. With both knobs removed, 
there was a slight repulsion near the positive 
pole, but none perceptible near the negative, 
and the paper adhered to neither point. 

It having thus been proved that there was 
a discharge from both positive and negative 
poles, whether these were points or knobs, 
and that the positive discharge was the 
stronger, experiments on the nature of these 
discharges were next made. 

Pointed carbon crayons and slips of paper 
soaked in a solution of chloride of copper or 
strontium were placed opposite a Bunsen- 
burner flame. 

The flame gave flashes of color when the 
point was either positive or negative, but 
more frequently when the point was nega- 
tive. With the burner between the knobs of 
the machine, and one knob covered with 
paper saturated with cupric chloride, the 
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coloring of the flame when the paper was_ hand, since the amalgamated zinc behaves as 
negative was the most marked. | the metal attacked, the effect of the current 

One knob was next covered with paper is to get rid of the amalgam, separate the 
coated with lampblack, and to the other was | mercury, and transfer the zinc which it con- 
glued a clean flat piece of paper. When the ‘tained to the surface of the pure zinc. In 
blackened knob was negative, more lamp-| this way, at a very small cost, the couple 
black was carried over than when it was| might be regenerated by collecting the zinc 
positive, but a very loose coating on the | thus deposited and conveying it mechanically 
blackened knob sometimes gave reverse re-| to the mercury side, where it would again be- 
sults. Lead and charcoal points gave no re- | comeamalgamated; in fact, definite quantities 


which he had patented, Professor Tyndall | 


thought he ought not to have any voice— 


‘through his Board or otherwise—as an 


adjudicator in regard to the respective merits 
of the three illuminants. That Dr. Tyndall 
was right in urging this point soon became 
apparent, for the Illuminants Committee 
would not allow the Commissioners of Irish 
Lights to exhibit, in the experiments, the 
most powerful form of gaslight which Mr. 








sults. 

These results seem to indicate that the 
negative discharge is largely composed of 
particles of the pole. 

The currents of air set in motion by the 
negative particles make the phenomena, two 
or three inches from the point, nearly similar 
for both positive and negative. 

In the course of these experiments some 
other interesting phenomena were noticed. 

1. When the paper sectors of a Topler- 
Holtz electrical machine were connected by 
a bad conductor, such as the hand, or an in- 
sulated wet string, the machine always re- 
versed, but would not always do so when a 
wire was used. The phenomena corresponds 
to the oscillatory discharge of Leyden jars 
investigated by Fedderson, Oettingen, and 
others, and seems to indicate a momentum in 
the discharge. The use of a poor conductor 
in making the connection prevents a return 
discharge. 

The experiment will not succeed immedi- 
ately on starting the machine, for the poten- 
tial of the sectors is not then sufficiently high. 

2. Sparks can be obtained between parts 
of the machine which have the same sign. 

3. Various effects were found with a mag- 
net, but tests showed these to be due to the 
magnet being a conductor. One of the knobs 
of a Topler-Holtz machine was removed, 
thus leaving a blunt point opposite a knob. 

When the point was positive and grounded, 
the knob was pushed towards it till sparks 
passed between them. If the grounding wire 
were removed, then the sparks passed into a 
brush discharge. Replacing the wire caused 
the sparks te again appear, and so on ad infi- 
nitum. 

Placing the wire on the negative knob has 
the saine effect as removing it from the posi- 
tive point. 

4, From one to four points were placed 
opposite a knob. The result differed from 
those obtained with a single point only in 
that the brushes on the inner positive points 
were always smaller than on the outer ones, 
and usually bent out so as to join these before 
the knob was reached. 

With one and two points on each pole the 
brushes were so short that no definite forms 
could be made out. 

When a glass tube was placed over a posi- 
tive point a glow was visible on the point, 
and brushes appeared on the edges of the 
tube. 

When the Leyden jars were moved, and 
the poles consisted of two blunt parallel rods 
about a quarter of an inch apart, the dis- 
charge was chiefly at the negative pole, but 
passed to the positive when the negative rod 
was grounded.—WH. W. Eaton. 

2S es 
The E.M.F. of Amalgamated Zinc. 

In a note on this subject by M. G. Lipp- 
mann, in the Journal de Physique, he ob- 
serves that generally a greater E.M.F. is 
attributed to amalgamated than to pure zinc. 
If a plate of each of the two substances be 
immersed in a sulphate of zine solution, a 
couple is formed in which the amalgamated 
zine forms the negative pole, inasmuch as it 
is the more readily acted upon by oxygen. 
Such, at least, is the result obtained if special 
precautions be not adopted. In a recent 
work, M. W. Robb shows that, if care be 
taken to use pure zinc obtained by electro- 
deposit, and also sulphate solutions which 
have been deprived of all free acid by remain- 
ing on carbonate of baryta, the element will 
not manifest any appreciable E.M.F. The 
negative result obtained by M.- Robb may be 
confirmed by the following line of reasoning, 
founded on Carnot’s principles. If the zinc 
and amalgamated zinc couple had a fixed 
E.M.F., it might be possible, by closing the 
circuit, to cause the current to produce some 


of work might be produced while only ex- 
pending the insignificant labor of transferring 


Wigham had devised ; and believing that 
the experiments would be quite futile unless 


the zinc by hand. Now this would be in- this were done, the Irish Commissioners 
compatible with Carnot’s principle. Not that withdrew, and the committee was dissolved. 
it would be incompatible with the principle Strange as it may appear, the Board of 
of eyuivalents, for the amalgamation of zinc | Trade subsequently entrusted the whole 
produces cold, so that the heat absorbed by inquiry to the Trinity House; and the experi 
this amalgamation might be the exact equiv-| ments frequently referred to of late in our 
alent of the work done. This is even, as|columns, have been organized and con- 
explained by M. J. Regnault, the working of | ducted by them with the assistance of their 
the element by the disamalgamation. But) engineer. Sv far, they have carried out the 
according to Carnot’s principle, the trans-| programme precisely as the I]]uminants Com- 
formation of heat into work can only take mittee intended it to have been carried out. 
place if there be a simultaneous passage of They have erected at the South Foreland 
the heat of a hot body into a cold body. In three lighthouse lanterns —A, containing the 
other words, it is not possible to construct an | electric light ; B, the gas light ; and C, the 
apparatus which produces work on the simple | oillight. The towers were placed sufficiently 
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condition of producing an equivalent quan- | far apart to enable the lights to shaw to the 
tity of cold. Now the zinc and amalgamated horizon without blending. The Trinity 
zinc battery would be precisely a case in House, being of the same mind as they were 
point. On the other hand, the cadmium sul-| when in the majority of the Illuminants 
phate pole of the cadmium and amalgamated Committee, still, we understand, refused to 
cadmium element manifests an appreciable allow Mr. Wigham’s double quadriform gas- 
E.M.F. The pure cadmium is dissolved and light to be shown ; alleging, as their reason, 
transferred by the effect of the current to the that it had not yet been used as the illumi 
amalgamated cadmium. In this case, the nant in any lighthouse. They therefore, in 
above line of reasoning cannot be adopted, the B tower, fixed an ordinary quadriform 
and Carnot’s principle is no longer applicable. | gaslight, such as is used at Galley Head. In 
This pole cannot, in fact, be regenerated the A tower they fixed an electric light of 
except by depriving the cadmium of its| enormous power, produced ,by the action 
amalgam. Now this operation cannot be (combined or separate) of three of De 
performed mechanically; and to be effected Meritens’ largest?dynamos, No such electric 
electrically it would require an expenditure light has ever been exhibited before at a 
of power at least equal to the production of lighthouse ; and in showing'this one at the | 
of the work due to the current. | South Foreland, the Trinity House seems to | 
———-+2- —__ have forgotten the rule under which they 

Lighthouse Experiments. |excluded Mr. Wigham’s best gaslight. In 

When Dr. Tyndall resigned his position as | like manner, in C tower, they placed three 
scientific adviser to the Board of Trade and | of Douglass’ patent oil burners over each 
the Trinity House, he did so, saysthe Journal | other, although no such arrangement had 
of Gaslight, chiefly on the ground that he ‘ever been adopted at any lighthouse. The 
could not be a party to what he considered ‘nearest approach is at the new Eddystone 
a one-sided investigation as to the respective | Lighthouse, where two such oil burners 
values of gas, oil, and electricity as light-| have been used. Thus, at the very outset of 
house illuminants. Inasmuch as Sir James these experiments, gas seems to have been 


tase 


. 
have been made (now extending over many 
months) have shown that, in the ordinary 
state of the atmosphere, the electric light is 
the brighest (next comes gas, and last oil); 
but in hazy weather, and more especially in 
fog, the order has been: Gas, first; oil, 
second ; electric light, last. If this be so, 
how much more markedly may we suppose 
gas will come to the front for lighthouse 
purposes when Mr. Wigham shows his 
double quadriform light. The arrangements 
of the Trinity House for the observation of 
the lights have been very elaborately and 
carefully made. Huts have been erected at 
various distances from the lights, and lines 
of observation staked out between them and 
the lanterns. Intimation of the experiments 
has also been given to mariners navigating 
the channel, and they have been requested 
to observe the lights, and transmit their 
reports to the Trinity House. The observers 
in the huts are light keepers in the service of 
the Trinity House, and the masters of the 
lightships belonging to the corporation, have 
also been requested to send in reports of 
their observations. The American and 
French Governments have appointed repre- 
sentatives to observe and report upon the 
experiments.® It would, of course, be prema- 
ture to pass any conclusive judgement re- 
specting the usefulness of these three lights 
for lighthouse purposes until the various 
reports have been completed and made 
public. But enough has transpired to war- 
rant us in the expression of our belief that 
a great victory has been won by gas; and 
that if this mode of illumination be given 
full scope by lighthouse authorities, methods 
for its application as yet unthought of will 
speedily be adopted to the great and lasting 
benefit of seafaring men. 
innate 

Franklin’s Electrical Machine. 
Through the courtesy of the Franklin 
Institute we are enabled to illustrate here- 
with a notable relic, which will be examined 
by all students of electricity, with special 
interest. Itis the original electrical machine 
of the philosopher Benjamin Franklin, and 
doubtless served its illustrious possessor in 
many of his experiments and investigations, 
which aided in laying the foundations of the 
then infant science. The machine is a fric- 
tional machine of the cylinder type, and its 
parts are so plainly exhibited in the very 
faithful engraving, that they will not need 
to be rehearsed. This interesting relic, the 
authenticity of which is vouched for upon 
the most respectable evidence, has for many 
years been the property of the Franklin 
Institute, and has occupied a position of 
honor in the Library Room, an object of 
interest to all visitors. 

It was presented to the Institute by Dr. 
John Redmund Coxe, of Philadelphia. 

The Franklin Electrical Machine will be 
shown at the forthcoming Electrical Exhibi- 
tion, in the group of Historical Electrical 
Apparatus, together with numerous other 
personal relics of the philosopher. 

ee ees 
Electric Filter. 

Dr. Dobell lately advised that noxious 
germs should be destroyed by passing an 
electric current through the water that con- 
tains them. A similar idea appears to have 
occurred to Dr. Stephen Emmens, who has 
devised an electric filter, consisting of a glass 
vessel in which are placed porous vases. 
These latter contain coal or spongy iron, and 
also carbon plates connected with the posi- 
tive pole of a Leclanche battery, being kept 
apart by other carbon plates communicating 
with the negative pole. The water to be 
filtered flows into the porous vases, passes 
through the coal or spongy iron, and runs 
out of the containing vessel. Like Dr. Do- 


bell, Dr. Emmens supposes that the oxygen 
set free destroys all the germs which might 
render water injurious to health. The inven- 
tion is also applicable to the purification of 
sewage waters, in which case the filter takes 
the form of a conduit, divided by partitions 
into a series of elements, traversed in succes- 
sion by the water. The electrodes are wooden 
cages, alternately filled with pieces of iron 
and coke. With this arrangement a primary 
battery is not necessary, for the conduit itself 
forms a powerful battery, the current of 





N. Douglass, the engineer to the Trinity , placed unfairly at a disadvantage. Never- 





definite mechanical work. On the other 


House, had a pecuniary interest in oil lamps, ! theless, the observations of the lights which 


which is more than sufficient.—L’ Hectricien. 
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Electric Light News 





Austria is going into electric railways on a 
liberal scale, an extensive system of com- 
munication being planned, the cost of which 
is to be 7,000,000 florins. The house of 
Siemens & Halsk, which has done so much 
for the development of the industrial uses of 
electricity, is to construct the projected 
system, which is expected to revolutionize 
street travel in the chief Austrian cities. 





In Buffalo, during the day, power for 
driving the generator for ringing telephone 
bells is got from a factory near the exchange, 
but at night, when the factory is shut down, 
other means have to be resorted to. Fora 
long time hand generators were used, but 
this was found inconvenient. The copper 
line to Niagara Falls had thrown the old iron 
line out of use, and it occurred to somebody 
that a magnetic current might just as well 
be got from the Falls, where the generator is 
kept in constant operation by water-power. 
Hence it happens that the telephone bells in 
Buffalo, when sounded after nightfall, are 
rung by the power of Niagara Falls—just a 
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LONG DISTANCE TELEPHONING. 

In the West telephoning over long dist- 
ances, by which we mean distances varying 
from fifty to one hundred or even, in some 
cases, one hundred and fifty miles, does not 
seem to give rise to any special difficulties, 
except that, in some cases, during that por- 
tion of the day when the temperature of the 
air, consequently of the wires, and of the 
earth are widely unequal. In that favored 
region an ordinary iron wire is used, and 
connections are made through a_ central 
oftice in the same way as though the two 
subscribers desiring to talk belonged to the 
same exchange. But intbe more thickly set- 
tled East, where overhead wires are numerous 
and the earth is full of ‘‘grounds,” and 
perhaps for other reasons as yet imperfectly 
understood, long distance telephoning over 
a single wire has not proved successful, 
although, under exceptionally favorable 
conditions, notably at night and on Sundays, 
‘some very fair results have been obtained. 
To overcome this difficulty, and to ascertain 
by experiment the best way to establish 
communication over long distances, in such 
a way as to make it commercially useful and 
serviceable, the Bell Telephone Company 
undertook the construction of a double 
copper line between Boston and New York. 
Although, owing to peculiar local conditions, 
the line was maintained intact with much 
difficulty, and there were many days when 
communication was interrupted, the experi- 
ment, telephonically considered, was a com- 
plete success. Talking in Boston was as 
distinctly heard in New York as though the 
transmitter had been in an adjoining room 
in the same building. Thus the fact was estab- 
lished that, with a complete copper circuit, 
Jong distance talking could easily be accom- 
plished in the East. But when it came to 
rendering the line commercially useful the 
problem of connecting in subscribers, who 
were connected with the central office at 
each end, where the terminals of the copper 
circuit were located, had to be considered. 
By the use of an induction coil it was found 
possible to get good results with a “leg” on 
one end, but when it was sought to connect 
a subscriber’s telephone in one city with a 
subscriber’s telephone in the other, that is, 
to use the double copper line in connection 
with a single grounded line at each end, the 
result was not wholly satisfactory; and it 
became evident that, in order to make the 
service commercially useful, the better way 
would be to take subscribers specially for it, 
to connect them with the central office in 
their city by means of two copper wires, 
and to set up a special telephone on their 
premises for this long distance service ex- 
clusively. We understand that this is the 
plan which has been adopted by the Southern 
New England Company, into whose hands 
the copper circuit has passed, and that it 
will, in Boston and New York, as well as in 
Hartford, New Haven, and the other cities 
through which it passes, solicit subscribers 
who, cn the annual payment of a round 
sum, be privileged to use it a certain number 
of times each day. It is believed, for 
instance, that the manufacturers in Western 
Connecticut, all of whom bave offices and 
warehouses in New York, will be willing to 
pay liberally for the privilege of talking 
directly between their factories and their 
business offices, and that there are enough of 
these to warrant the belief that the service 
will realize a sum sufficient to make the 
copper line a handsomely paying investment. 
Beside this, the line will of course be open 
for public use on payment of a stipulated 
sum, but, in this case, it will be necessary for 
the parties who wish to talk to go to the 
offices in the two cities. 

Encouraged by the success so far attained, 
the Bell Telephone Company is now planning 
the construction of a system of copper cir- 
cuits between New York and Philadelphia. 
We speak of a system, because it is probable 
that more than one circuit will be established. 
The distance is but ninety miles, and the two 
cities are so large, and their relations so 
intimate that it is believed a very large 
number of subscribers can be got at both 
ends. Should this prove satisfactory and 





little of it 








remunerative, there is no reason to coubt 





that the system will be extended still further, 
certainly to Baltimore and probably to Wash- 
ington. 





THE RLECRTIC LIGHT IN ENGLAND. 


There is, perhaps, no greater fallacy than 
the idea, popular in this country, that the 
English people are, in business matters, con- 
servativeand unspeculative in their propensi- 
ties. Take up either of the London dailies 
in flush times, when money is plenty and 
cheap, and you shall find upon its first page 
glowing prospectuses of joint-stock com- 
panies for every purpose under the sun, full 
of big figures and seductive promises, and 
so shrewdly and artfully put as to put the 
wildest American kite-flyer to shame. They 
are all organized under the ‘‘limited” act, 
and so numerous are they that the business 
of ‘‘promoting” them has become a recog- 
nized industry, and gentlemen who move 1n 
very respectable society do not hesitate to 
describe themselves as ‘‘ promotors.” Asa 
rule, these companies are organized for work- 
ing mines in some outlandish part of Her Maj- 
esty’s dominions, or for carrying on a general 
banking or trading business in an obscure 
corner in one of the many British Colonies; 
but whether it be for gathering ivory in the 
interior of Africa, or the exhumation of 
fossil mammoths in the interior of ice-bound 
Siberia, the gudgeons bite with equal free- 
dom ; the funds pour in with such lavishness 
that not unfrequently subscribers have to be 
content to take a portion of what they asked 
for; the company fit up elegant offices, the 
officials vote themselves big salaries, and, in 
nine cases out of ten, do next to nothing. 
Of course the end comes in time; there is a 
grand flare-up; the lawyers get hold of the 
matter and consume the remaining assets, 
and very soon some inew thing comes up to 
occupy the public’s mind, inflame the pub- 
lic’s cupidity, and draw upon the public’s 
purse. But the particular thing upon which 
the company was founded, whether banking 
in Timbuctoo or pearl fishing in Ceylon, is 
forever barred, the fault being laid at the 
door of the alleged industry, rather than at 
those of the parties who got upthecompany. 

With this much by way of preface, we 
may more readily Understand the disfavor 
into which electric lighting has fallen in En- 
gland. When first introduced there it had 
all the novelty and mystery about it calculated 
to captivate the mind of the investing Briton. 
The light was bright, beautiful and new, and 
there were possibilities in it that led people 
to believe that the profits would be enormous. 
Companies were started with a capitalization 
by the side of which the wildest figures ever 
seen in America seem moderate and cov- 
servative; enormous prices were paid for 
patents, and business was begun in a very 
small way, the office expenses and official 
salaries forming by far the larger part of the 
expenditure. Of course things came to an 
end, the companies collapsed, an event which 
was inevitable, considering how they were 
loaded down with fictitious capital, there wasa 
grand row and no end of litigation, and, as a 
result, the public has not only practically 
lost its money, but has no lights to show for 
it. Hence electric lighting is out of favor in 
England, public favor having swung over as 
far in opposition to it as it formerly stood in 
its favor. 

There is another point which deserves to 
be considered, a disadvantage under which 
the electric light labored more particularly in 
England than in any other country. No- 
where is gas so plenty and cheap. Coal and 
Jabor, the two things necessary in its manu- 
facture, are phenomenally cheap, so cheap 
that gas is furnished in Manchester for about 
seventy-five cents a thousand feet. It is true 
that the low price of fuel and of labor would 
be a great advantage to electric light com- 
panies, and there is no good reason why a 
company organized on a conservative basis, 
economically managed, with a solid, unwa- 
tered cash capital, could not do as well in 
England as here; but until the present prej- 
udice wears off it will be useless for any one 
to attempt to establish it there. At the pres- 
ent time there are, practically, no electric 
lights in England, and gas holds undisputed 
sway. In some of the theaters, hotels and 
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eating-houses the incandescent light is used 
locally, with very satisfactory results as to 
economy, and its use on shipboard is extend- 
ing very rapidly, because of its absolute 
safety, but general street and store lighting, 
as practiced in this country, is practically un- 
known and unwanted, simply because it has 
been put under the ban by the business 
methods employed by those who first intro- 
duced it. 
——__ +> —__—- 


The * Buffalo System.” 





HOW THE ‘‘PAY FOR WHAT YOU GET ” IDEA 
WORKS IN THE TELEPHONE BUSINESS IN 
BUFFALO. 





[Correspondence of the ELECTRICAL REVIEW.) 





Burrato, N. Y., Oct. 14, 1884. 


It is pretty generally known among tele- 
phone men that in Buffalo the “toll system” 
of payment for the use of the telephone pre- 
vails exclusively, and it is generally known 
and understood that its use gives satisfaction 
both to the public and to the local company, 
but just how the business is managed is not 
generally known, and this it is my purpose to 
describe somewhat carefully in this letter, to 
the end that readers of the Revrew may 
understand the working of the ‘ Buffalo 
system ” in detail. 

It should be understood in the beginning 
that this system is founded upon the idea 
that each subscriber shall pay for exactly 
what he gets, that he shall have no more and 
no less than he pays for, and that, unless his 
business or private needs are enough to war- 
rant his paying for a certain minimum 
amount of business, it will not pay the com- 
pany to put in a telephone for his use. The 
minimum amount of guaranteed business 
for which the company will put in a tele- 
phone is five hundred messages or connec- 
tions per annum, and the rate for this is fifty 
dollars, paid in two semi-annual installments 
in advance The would-be subscriber pays 
$25 down, signs a contract to pay a like 
sum six months later, and then gets his tele- 
phone. Every time he callsa record is made 
of the fact by a very ingenious yet simple 
method, which I shall describe later, and 
every call is charged against his credit of 500 
connections until that credit is exhausted, 
provided the number of calls in the year is 
sufficient to exhaust it, If not, the number 
standing to his credit at the end of the year 
is his loss, and he begins again with a clean 
slate and nothing carried over from the 
previous year. Should he exhaust his credit 
before the year is out he can renew it until 
the year’s end by buying a supplementary 
number of messages in even hundreds at six 
dollars per hundred. If, however, at the 
beginning of the year, he had foreseen that 
he would need more than the minimum 
number of messages, he could have purchased 
the required credit at a price still more re- 
duced. For instance, had he guaranteed to the 
company one thousand connections he could 
have had them for $75 for the year, that is, 
$50 for the first 500 and just half as much, 
or $25 additional for the second 500. The 
rates go on decreasing as the number of 
messages guaranteed increases, according to 
the following table : 


500 mess. $ 50 addi. mess., $6 per hun. 


1000 “e 75 “é “e 5 “é se 
1500 se 95 CS “ec 46“ “ec 
2000 “se 110 “é “e 3 “ée “e 


Contracts for amounts over 2,000 messages 
are made at the rate of $2 per hundred for 
the excess. Thus, for 3,000 miessages the price 
would be $110 plus $20, or $130, or 44 cents 
each. These prices are all based on the use 
of a wire extending not more than one half a 
mile from the exchange. Additional dist- 
ance is at the rate of $20 per mile per an- 
num, irrespective of the amount of business 
transmitted over it. 

It will thus be seen that it is made 
for the interest of large users of the 
telephone to contract at the outset for a 
large amount of business, but, whatever 
their needs may be, the law is irrevocable 
that they shall contract for it in advance, 
pay for one-half of it in advance, and sign a 
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contract to pay for the other half when six 
months are over. 

It will naturally be supposed that all this 
will require a great deal of intricate book- 
keeping, and many entries in each sub- 
scriber’s account, especially as a record must 
be kept of every connection made and 
charged, but a very little investigation will 
show that this is a mistake. 

Let us visit the Buffalo Exchange, and see 
just how it is done. We find it tobea large, 
high studded, well-lighted well-ventilated and 
neatly carpeted room, with an air of conven- 
ience and refinement about it, which shows 
that the comfort of the operators has been con- 
sidered. They sit with their backs to the 
light, so that the boards, which are of the 
Gilliland pattern, are well lighted. The 
boards stand at a distance of about three 
feet from the wall, giving ample room for 
getting at them behind for work, which is 
facilited by the fact that the light shines 
through. The wires come in in cables from 
the tower, and are carried in a box along the 
ceiling directly over the boards, fifty coming 
down in a “‘fan” to each. Each operator 
has five strips for each of the other boards, 
and the connections are so made that the 
group of five strips on each board that repre- 
sent that board is nearest the operator and 
most*conveniently reached. This, of course, 
is not at all peculiar to the ‘‘ Buffalo system,” 
but it is necessary to understand it in order 
to follow the system through. 

Each operator has a block of small tickets 
within reach, at the head of which is the 
letter, A, B, C, D or E, etc., which denotes 
her board. Next come five blank lines, 
numbered from one to five, indicating the 
first, second, third, fourth or fifth strip, as 
the case may be, in any groupof five. Next 
comes the word ‘‘For . . Rs 
end mont “ferme . lt kt te 
Now suppose that on the “I” board .445 
drops. Against the word “For” on the 
blank, after having connected in her tele- 
phone and while answering, the operator 
writes ‘‘445,” because it is ‘ for” subscriber 
445 that the connection is made. Let us 
suppose that the subscriber calls for 744. 
She immediately glances as the group of five 
strips which connect with the table to 
which 744 belongs, and, selecting one not 
in use, writes 744 upon the ticket upon the 
line corresponding with the strip selected. 
For instance, she sees that the second strip 
is free, and writes 744 upon the second line. 
Practice makes her perfect and quick in 
this, and hardly has she heard the number 
before she has selected the strip and written 
the number down. 


= 
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The moment the ticket is filled out the 
operator places it on a spike by her side, 
and almost before it is fairly there one of the 
three or four slippered boys who are quietly 
on the watch takes it and carries it to the 
operator to whose board 744 belongs. She 
sees at a glance what is wanted is a connec- 
tion between 744 and the second strip in her 
“1” grup. This she makes, calls, sees that 
the parties are talking, and her work is done. 
If, at the moment the ticket comes she 
chances to be busy, the ticket lies there with 
its complete record, The operator who sent 
it has no further responsibility in the matter, 
and no operator is kept waiting for another 
to take her work from her. Let me say 
here that when the parties are through and 
‘‘ring off,” both drops fall, which notifies 
both operators to disconnect. j 

Now let us follow the ticket. As soon as 
the connection is made the operator puts it 
on a spike at her side, where it takes its 
place with others that have been received in 
a similar way. Once an hour one of the 
boys collects all the tickets and puts them 
up in a bunch which is marked with the 
hour of collection and laid away. The 


beginning with twelve midnight. Hence, 

when the day is over, there are twenty-four 

packages, each containing a record of an hour’s 
work, and, combined, containing a com- 
plete record of a day’s work, so complete 
that it shows for each connection who the 
parties were that talked, in what hour the 
talk took place, and at what boards the con- 
nections were made. As each operator is 
required to register every time she comes on 
and goes off duty, and the board she is at, it 
is easy to trace the message to the individual 
operator if need be. 

In an adjoining room sits a young man 

who, when not otherwise engaged, sorts out 
the tickets, but, before breaking up. the 
packages which represent the several hours 
of the day, he stamps each ticket in red, with 
the day and hour represented by the package 
from which it came. Thus, ‘‘ 11.3” would 
mean the third hour of the eleventh day. 

Special stamps, with two sets of consecutive 
numbers, are provided for this, and the work 
is done very rapidly. Next, the tickets are 
sorted out by letter; that is, the ‘‘ A’s” are 
put together, the ‘‘B’s” the same, and so on, 
with the exception that, if any have a num- 
ber on the ‘* charge” line, they are laid aside 
for the moment, for a reason which will 
presently appear. Around the room are a 
number of cases which look like diminutive 
clothes presses. Inside of each is a frame, 
and in the frame are four upright square 
posts, of perhaps two inches face, in each 
face of which are fifteen sharp spikes. The 
sixty spikes on the four corresponding sides 
of the four posts represent the fifty sub- 
scribers on any one board, with ten to spare, 
and the three other sets of four corresponding 
sides in the same way represent three other 
boards, with a similar allowance to each for 
extras, and the result is that each case has 
spikes sufficient for four boards, or two hun- 
dred subscribers. Now, the boy would find 
our ‘‘1” ticket in {the ‘‘I” package. The 
first case‘ represents boards A, B, C, D; 
the second, E, F, G, H; the third, I, J, K, L 

It would, therefore, be in’ the first set in the 
third case that he would find the spikes rep- 
resenting the subscribers in the ‘‘I” board. 
The first post would be numbered from 401, 
say, to 412 (some subscribers have so many 
calls that two spikes have to be assigned 
to them); the corresponding face of the 
second post from 413 to, say, 426; the cor- 
responding face of the third post from 427 to, 
say, 440; and the corresponding face of the 
fourth post from 440 to 450. Hence, it 
would be on the first face of the fourth post 
that our ticket would belong, and there it 
would go, because, it will be remembered, it 
was ‘‘ for” 445 that the connection was made, 
and to him it must be charged. All other 
calls made by 445 in the course of the month 
would be charged in the same way; and, at 
the month’s end, it is a very easy method to 
count up his tickets, and place their number 
to his debit against his credit previously de- 
scribed. Thus one book entry every month 
keeps the account in shape. 

There remain to be accounted for the 
blanks having a number on the ‘‘ charge” 
line. For instance, if 445, instead of being 
at his own telephone, had been at some other, 
and wished to call his own station, he would 
call ‘445 collect,” and the message, instead 
of being charged to the calling station, would 
go against the 445 account. Hence, any 
ticket with 445 on the ‘‘ charge” line would 
be put on the 445 spike, irrespective of the 
letter at its head. 

At the outset the telephone business in 
Buffalo was not managed in this way, 
but on the ordinary arbitrary price system. 
The disadvantages of the latter very soon 
became apparent, and a radical change was 
determined upon. The reasons which led to 
this change and an outline of the new plan 
were set forth in a circular to subscribers, in 
which the whole matter is so fully explained, 
and the reasons so clearly given, that I can- 
not do better than reproduce it entire. It is 
as follows : 

Burrao, N. Y., Jan. 1st, 1881. 

Dear Sir: The system of arbitrary rates 
used by the Bell Telephone Company of 
Buffalo, in common with other telephone 


tory to the majority of our customers, and, 
believing that we have found a system in 
every way more just and equitable, we ask 
you, as a business man, to consider fairly the 
following statement of facts in regard to the 
growth and development of the telephone 
business. If the plan proposed by us seems 
in your judgment to meet the requirements 
of the situation, we trust that you will give 
us your co-operation in extending the use of 
the telephone among your business counec- 
tions, so that the increase in facilities which 
we hope to afford our subscribers, and the 
more general use of our lines by the public, 
may be a source of mutual advantage. 
Under the present conditions of the ex- 
change business, it is the interest of the tele- 
phone companies to restrict the use of their 
lines to a small number of customers, at nec- 
essarily high rates, and to limit the use as 
much as possible. 

These conditions are directly opposed to 
the interest of subscribers, limiting the use- 
fulness of the exchange to them, and bur- 
dening them with a price, which in many 
cases is out of proportion to the amount of 
use, but which must be charged to make up 
for the enormous use of a few subscribers, 
and the “dead heads” who are not sub- 
scribers, but enjoy their privileges at the ex- 
pense of those who pay. 

In its inception the ‘‘ Exchange System” 
was used simply for the purpose of connect- 
ing with each other private lines already es- 
tablished, and was intended to be used solely 
for the private business of a few individuals. 
As soon, however, as the usefulness of this 
arrangement became kvown, a demand 
sprung up from the generalgpublic to be pro- 
vided with instruments and exchange ser- 
vice. 

At this time so little was known of the 
business and so light were the demands for 
service, that the rental of telephones was 
about the only item considered, and the 
price, based on this, was placed at a very low 
figure. 

After an existence of about two years, the 
business has_been entirely revolutionized,and 
to-day the increased demand for exchange 
service, necessitating separate wires for each 
station, the best apparatus obtainable, and 
an enormous force of skilled operators and 
electricians, involves an outlay for operating 
expense alune, of more than double the gross 
rental originally charged. 

Bearing in mind the fact that the service 
and not the rental is the chief item of cost. 
it must be apparent that the system of 
charges should be based on two items: Ist, 
the cost of lines and instruments without 
service; and 2nd, exchange service. In brief, 
that everyone should pay in proportion to 
service rendered. 

In other words, from an association of a 
few individual subscribers the telephone ex- 
change has grown into a gigantic local tele- 
yraph system, having now a thousand offices 
in this city alone, with a prospect that in 
two years more that number will be doubled. 

To meet this change we propose to fix our 
rates solely on the basis of the number of 
messages sent from each station through the 
central exchange offices. 

Necessarily » minimum amount of business 
must be guaranteed to cover the fixed charges 
which are independent of —7 service, but 
beyond that, we propose to make the message 
rates just as low as possible, depending for 
our revenue on a large increase in our mes- 
sage business. Our interest then becomes 
identical with that of the public. If we 
provide a large range of connecting stations, 

instruments and attentive operators, 
our lines will be patronized accordingly: if 
instruments out of order, lines constantly 
‘**crossed,” and the service poor, we will lose 
messages and the pay for them. 

The rates established offer the cheapest 
telegraph service ever given to the public, 
but we believe that, with sufficient pa'ron- 
age, we can keep them down to the figures 
given; they do not affect existing contracts 
in any way. 

Messages are charged to the sender only, 
no charge being made to the receiver, nor 
for the answer, if sent at once without a 
second call to our office. 

It must be understood, of course, that 
these rates do not refer to messages sent be- 
tween instruments on private lines, but only 
to those sent through our office. 

The rate for transient messages sent by 
non-subscribers is ten cents, and all sub- 
scribers who have ‘‘ message contracts ”’ will 
be allowed tosend such messages, and charge 
for them. In this way several parties can 








hours of the day are numbered from 1 to 24, 


exchanges, has proved to be very unsatisfac- 


use a — telephone and the expense be 
very largely redu 





For the benefit of our subscribers and the 
general public we sell tickets in packages of 
12 for $1 at all of our offices. 

These tickets are good for one city mes- 
sage at any public station. We will allow 
subscribers who receive these tickets for 
messages sent through their telephone, one 
message and two cents commission on each 
ticket returned to the general office. 

It is impossible to give explanations in de- 
tail,, but we shall be glad to furnish any de- 
sired information by telephone, personally, 
or by letter, and we trust that the people of 
Buffalo, by allowing the company to build 
the lines necessary to supply their wants, 
and by patronizing those lines freely, will 
justify the adoption of the message system 
with low tolls. Yours respectfully. 

Epwarp J. HAL, JR., 
General Manager. 


It will, of course, be interesting to know 
how the public has responded. The answer 
can best be given by stating the present busi- 
ness of the exchange. Buffalo has, according 
to the last census, a population of 155,000 
inhabitants. The present number of sub- 
scribers is not far from 1,500—say one to 
each hundred inhabitants. Of these, about 
47 per cent. pay the minimum rate of $50 
per annum; 36 per cent. pay from $55 to $95, 
both inclusive; and the remainder, or 17 per 
cent., pay from $100 to $210 each per annum, 
both inclusive. Thus it will be seen that, as 
compared with other cities, Buffalo has a 
large number of subscribers, and it is a matter 
of no little importance to add that the burden 
of expense is equitably distributed among 
subscribers according to the amount of use 
that they make of the telephone. The ‘‘dead 
beats” are entirely shut out, and much un- 
necessary and frivolous talk over the lines, 
which is inseparable from the arbitrary an- 
nual price system, but which nevertheless 
tends to impede and delay serious business, 
is entirely avoided. Of course, there are a 
number of public telephones in various 
places, which any one is free to use on pay- 
ment of ten cents or a ticket. The message 
is charged to the calling station, and payment 
is received by the company either in money 
or the tickets deposited, or in both. As the 
persons who have these telephones get their 
messages at the reduced rates above given, 
the business on their premises is a source of 
revenue to them. 

This, then, is the ‘‘ Buffalo system,” very 
simple to understand and very easy to keep 
in operation. Judying the tree by its fruit, 
it is safe to say that it is a success—that it is 
satisfactory to subscribers and remunerative 
to the company. More than all, it seems to 
be founded on justice alike to the company 
and to the subscribers, and it is perhaps for 
this reason, more than any other, that it has 
stood the test of experience so well. 

The Buffalo exchange is only one of the 
sixteen exchanges belonging to the Bell Tele- 
phone Company of Buffalo, whose territory 
includes and covers Erie, Niagara, Wyoming, 
Genesee, Orleans, Monroe, and Livingstone 
counties, having in all 2,900 subscribers. Of 
these, over 500 have been added during the 
past ten months. It has a large trunk line 
business, sixty-two points in the territory 
being in intercommunication through them. 
It has a copper line between Buffalo and 
Rochester, and another between Buffalo and 
Niagara Falls, both of which are working 
very satisfactorily. These are single lines, 
grounded at both ends. 

The rapid extension of trunk lines in this 
territory is due in a measure to the policy of 
the company iv this matter. When applica- 
tion is made to the company for a trunk line, 
the parties applying are asked to buy books 
of coupon tickets, good for messages, at the 
rate of $100 worth of tickets per mile of line 
wanted. If they do this, the line is built and 
put in operation. Thus the applicants pay 
for the construction of the line in business 
which they guarantee to the company, but 
the line is the property of the company 
nevertheless. 

The stock of this company is very firmly 
held, and seldom changes hands. That which 
is still in its treasury could be placed in an 
hour's time, were its issue necessary; but the 
company’s policy of restricting dividends to 
six per cent., notwithstanding much higher 
earnings, has kept its treasury in good con. 
dition, with no need to part with its unsold 





treasury stock, 








«*, The first telephone was placed in Leeds 
about October, 1879, and there are now in 
operation about 300 exchange and 40 private 

‘lines. This speaks well for the success ob- 
tained at Leeds, and especially so as new sub- 
scribers are added daily. 

«*» Mr. C. L. Boyce, manager of the 
Grand Rapids Telephone Exchange, Mich., 
has invented a cupola switchboard. The 
new system, on which Mr. Boyce will en- 
deavor to obtain a patent, entirely does away 
with the matting and crossing of the wires in 
the cupola. The wires come in from the 
office poles in cables, and run perfectly 
straight, so that any wire can be tested, and, 
if necessary, cut without disturbing any- 
thing, and with the least possible trouble. 
Under the direction of Mr. J. 8. Healy, the 
chief operator, the average service has been 
reduced to a minimum, and this city can 
show better time than any in the State, with 
an average of two seconds. Detroit averages 
from three and a half seconds to four. 
Eighty-four towns are in direct communica- 
tion with Grand Rapids, and 235 miles of 
telephone wires are stretched within the city 
limits. 

x, The visitor to the Electrical Exhibition 
will not be much confused after looking 
through the various telephonic exhibits if he 
attempts to determine who was the first to 
‘transmit articulate speech by electricity.” 
Nothing shows the gradual crystallization of 
scientific thought into practical service as 
well as does the study of the evolution of the 
telephone; and the fact that so many minds 
conceived, at or about the same time, the same 
idea is not so surprising as would be the so- 
lution of all the problems involved by a 
single inventor. 

The kindred subjects of sound and elec- 
tricity are each involved in the principles of 
telephonic communication, and it was by 
these two distinct paths that the two invent- 
ors, Gray and Bell, whose names are always 
associated with thoughts of the telephone, 
reached almost cn the same day their practi- 
cal results. 

Elisha Gray, electrician of the Western 
Electric Company, had been engaged for 
many years in perfecting the harmonic sys- 
tem of multiplex telegraphy. His ideas were 
directed to this subject by a circumstance so 
trivial in itself, yet so full of remarkable re- 
sults, that it is a model of scientific general- 
ization. Whilst a tuning fork was vibrating 
in his laboratory, some children were amus- 
ing themselves in an adjoining room with a 
medical induction coil, with whose primary 
coil the fork was connected. Holding one 
pole in their hands, whilst the other was at- 
tached to the zinc lining of a bath tub, asound 
was produced when they rubbed their dry 
fingers over the zinc lining. Gray was sur- 
prised to hear the same note that the tuning 
fork was giving forth. Repeating the ex- 
periment with another fork, he found that 
the sound was undoubtedly caused by the 
vibrations of the fork transmitted through 
the secondary coil of the battery. Gray im- 
mediately repeated in various ways this ex- 
periment; and finally evolved the Gray 
harmonic system of telegraphy. Page had 
discovered in 1837 that when a current sur- 
rounding an electro-magnet was interrupted 
a sound was given forth, and that when the 
current was interrupted regularly, at a speed 
varying from 16 to 4,000 times a second, that 
the magnetic core would give forth that 
musical note whose vibration corresponded 
to the number of interruptions of the current. 
This fact Gray utilized in his experiments, 
but he soon found that when a number of 
notes were struck in chord at one end of the 
line, and the circuit was connected or broken 
by a number of reeds, whose vibrations gave 
forth the sound, that they could be analyzed 
at the other end by passing the current about 
a number of electro-magnets whose arma- 
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tures were formed by metallic strips of a defi- 
nite length and tension. Each metallic strip 
would give forth a sound when the interrup- 
tions were in unison with the rate of its own 
vibrations, but would be silent to’every other 
note. By this means he succeeded in trans- 
mitting over a single wire music which 
covered two octaves of notes, and many 
Philadelphians remember theirfdelight when 
they heard music played at the Mayor’s office 
reproduced perfectly on the stage of the 
Academy of Music. This exhibition was 
given in 1874 under the auspices of the late 
Mr. S. 8. White, of Philadelphia, one of Mr. 
Gray’s principal supporters in his experi- 
ments. This instrument was known as the 
electro-harmonic telegraph, and consisted of 
a series of organ reeds, in which were 
mounted the electro-magnets, each with its 
properly-vibrating strip of steel. * 

It was a long step from this invention to 
the attempt to transmit speech by similar 
variations in the strength of an electrical 
current, and nearly two years’ experimenta- 
tion had to be gone through with before it 
was accomplished. Finally, however, on 
February 14th, 1876, Mr. Gray filed his caveat 


at the Patent Office for his speaking tele- 
graph. The instrument he used was suffi- 


ciently simple. Attached to a horizontal 
diaphragm was a wire dipping into water or 
other poorly-conducting fluid. This wire 
reached within a short distance of a similar 
wire projecting upwards. This apparatus 
formed a portion of the circuit of a battery, 
and the water in a state of quiescence offered 
a uniform resistance to the passage of the 
current. The other ends of the wire formed 
the coil of an electro-magnet whose armature 
was a vibrating diaphragm, to which was 
attached a small piece of iron, the whole 
being inclosed in aresonant chamber. When 
the diaphragm of the transmitter was _ vi- 
brated by the sound of the voice, the water 
space, and consequently the resistance to the 
passage of the current, was alternately in- 
creased and diminished. This increased and 
diminished in like manner the attraction of 
the electro-magnet of the receiver, and 
vibrated the second diaphragm in exactly the 
same proportion as the first. 

He filed his caveat for this invention on 
the 14th of February, 1876, but he was just 
two hours late. On the very same day Pro- 
fessor Bell filed an application for an exactly 
similar invention which he had reached by 
another path. 

Professor Alexander Graham Bell, already 
well known to the scientific world by the 
investigations which he had made in con- 
junction with his father, Alexander Melville 
Bell, on the study of the sound of vowels, 
attempted, mn 1875, the reproduction of the 
vowel sounds artificially by means of electri- 
cal tuning forks, and constructed an electri- 
cal harmonium which succeeded in this diffi- 
cult object. It was this success which led 
him to seek the reproduction of articulate 
speech, and his instrument was even more 
simple than that of Gray. In his own words, 
he describes the electrical harmonium as fol- 
lows : 

‘* A harp with steel cords is attached to the 
poles of a permanent magnet. As soon as 
any one of these chords is set into vibration, 
an undulating current is produced in the 
coils of an electro magnet, whose core served 
as an armature to the permanent magnet; the 
corresponding electro-magnet of the receiving 
instrument attracts the chords of a similar 
harp with a variable force, and sets in vibra- 
tion the chord which is in unison with the 
chord vibrating at the other end of the cir- 
cuit. This 1s not all; the amplitude of the 
vibration in one of the chords determines the 
amplitude of the vibration in the other, for 
the intensity of the induced current is deter- 
mined by the amplitude of the inducing 
vibration, and the amplitude of vibration at 
the end of reception depends upon the in- 
tensity of the attracting impulses. When 
we sing into a piano, certain chords of the 
instruments are thrown into sympathetic 
vibrations by the action of the voice, and, 
for different degrees of amplitude, an ap- 
proximate sound of the vowel pronounced 
issues from the piano. Theory shows that 
if the piano had a much more considerable 
number of octave chords, the sounds of the 
vowel would be reproduced to perfection.” 

The line of thought which led to the con- 
struction of the telephone was now direct. 
His first instrument consisted of a diaphragm, 
to which was attached a small piece of iron, 
to serve as an armature to an electro-magnet. 
The receiver consisted of a hollow electro- 
magnet, whose armature was a thin iron 
disc fixed to the edge of the magnet at a 
slight inclination. This instrument was 
the one he _ patented, and showed to 
astounded audiences at the Centennial Ex- 
position. Whatever may have been done pre- 
viously, there can scarcely be a doubt that 
Bell, and, indeed, the whole scientific world, 
were unaware that speech had ever before 
been transmitted by electricity. The inven- 
tion was original and star!ling in its novelty, 
and, as Sir William Thomson said at that 
time, it was the marvel of marvels of the 
nineteenth century. 





The Telephone. 


The telephone is a contrivance by which 
speech, uttered at one end of an electric 
circuit, can be heard at the other end, even 
though the circuit be’many hundreds of miles 
in length. 

When a bell is struck, the sound produced 
is carried to the ear of a listener by means of 
a wave motion, which the bell makes in the 
air around it. 

Differences in sound are caused by differ- 
ences in the rapidity with which these waves 
follow one another. 

When sound waves, following each other 
with a certain rapidity, enter the ear of a 
listener, they produce therein equally rapid 
shakings, which, being carried by the mech- 
anism of the ear to the brain, cause a sensation 
of sound corresponding to the peculiarity of 
the exciting sound waves. 

In electric telephones it is not sound waves 
that are carried along the line; it is an elec- 
tric current produced by the sound waves. 

There are various kinds of electric tele- 
phones. 

The magneto-electric telephone consists 
essentially of a contrivance called the trans- 
mitter, into which the speaker talks, con- 
nected by a conductor of electricity with a 
receiver, which the listener holds to his ear. 

The atmospheric waves produced by the 
voice of the speaker, striking against the 
instrument, into which he talks, cause a plate 
of iron to move towards and from the pole 
of a permanent magnet, around which is 
wrapped a coil of insulated wire. An elec- 
tric current thereby results, which, flowing 
over the wire, passes into the receiving instru- 
ment, and causes in it a movement that ex- 
actly corresponds to the movement produced 
at the transmitting instrument by the voice 
of the speaker. 

A telephone, therefore, is a dynamo-electric 
machine driven by the voice of the speaker. 





Fie. 1.—THe TELEPHONE. 


The receiver is a dynamo-electric motor, 
whose rapidity of movements, exactly corre- 
sponding to the rapidity of the waves pro- 
duced by the voice of the speaker, reproduces 
in the air around it the speaker's voice. 

In Fig. 1 is shown, in section, a model of 
the Bell magneto-electric telephone. It con- 
sists of a magnetized steel bar, ¥, with a coil 
of insulated wire, H, wrapped around it near 
one of its ends. In front of the coil, so as to 
be able to freely vibrate to and from the pole, 
a circular disk of iron is securely fastened at 
its edges. 

A conveniently shaped mouthpiece is 
placed over the plate, sufficient air space 
being left for its free vibration. If now a 
speaker talks into the mouthpiece, the vibra 
tions of the air will cause the plate, which is 
magnetized by its nearness to the magnet 
pole, to move to and from the magnet. 
These vibrations produce in the coil an elec- 
tric current that flows in one direction when 
the magnetized plate moves towards the coil, 
and in the opposite direction when it moves 
away from it. This instrument is called the 
transmitter. An exactly similar instrument 
may be employed for the receiver. 

Fig. 2 shows how the receiver and trans- 
milter are placed in circuit with each other. 

Let a represent the transmitter, and } the 
receiver, and suppose them to be joined by 
a conducting wire. 

This wire is represented in the figure as 
broken, so as to give the idea of distance. 
Suppose, now, a speaker talks at w; all he 
utters can be distinctly heard by the listener, 
whose ear is held at 5. 

The operation of the instrument is as 
follows: The effect of the speaker talking into 
a is to cause the magnetized plate to move 
with varying rapidity towards and from the 
coil on the magnetized bar. If we can cause 


exactly similar movements to be produced in 





the plate of the receiving instrument at 3, a 





listener, whose ear is placed near }, will hear 
all that is spoken into a. 

For, let us consider a single motion of the 
plate of a. Suppose that 1t moves towards 
the magnetic pole, and in so doing produces 
an electric current that flows out of the coil 
of wire at a, and into the coil of wire at 8, 
through the ground. This current, circu- 
lating around the coil at d, causes the magnet 
to become more powerful, and so draw the 
plate 4 towards it. If, on the contrary, the 
plate at @ moves away from the magnetic 
pole, the current flows from a, in the opposite 
direction, and, passing over the line, flows 
through the coil at J, weakening the mag- 
netism, and thus permitting the plate, by 
reason of its elasticity, to move from the pole 
at b. The to-and-fro moticn of the traus- 
mitter, produced by the speaker’s voice, has 
been followed, therefore, by a similar to-and- 
fro motion of the plate of the receiving 
instrument, so that whatever is spoken at a 
van be heard at 0. 

In a telephone, therefore, it is not sound 
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Fic. 2.—MAGNETO-ELECTRIC TELEPHONE. 





that travels along the wires—it is an electric 

current. The speaker's voice, acting on the 

transmitter, produces electricity, which, 
flowing over the line, reproduces similar 
movements in the receiver. 

A magneto electric telephone consists essen- 
tially of a coil of wire wrapped on a mag- 
netized steel core, and a plate of soft iron 
placed so as to be able freely to vibrate very 
near the pole on which the coil is wrapped, 
but without touching it. 

Telephones are made of a variety of forms. 
In the case we have considered, the receiver 
is in all respects the same as the transmitter. 
In some forms of transmitters, such as the 
Blake, the current of a voltaic battery passes 
over the line through a resistance, which is 
varied by the voice of the speaker, so that 
the magnetization of the receiver is corre- 
spondingly varied. 

In the electrostatic telephone, a system 
distinct in itself, invented by Dolbear, the 
speaker’s voice varies the electric charge in 
two metallic plates placed near each other. 
These plates move towards and from each 
other when variations occur in their electric 
charge.—Epwin J. Houston. 

———_--e—___—__ 
The Western Union. 

THE ANNUAL MEETING OF THE STOCKHOLDERS 
—PRESIDENT GREEN’S REPORT READ AND 
APPROVED—A SPLENDID FINANCIAL EX- 
HIBIT NOTWITHSTANDING SOME DRAW- 
BACKS—DIRECTORS ELECTED. 

The annual meeting of the Western Union 
stockholders was held on Thursday last. 
The report for the year was submitted by 
President Green, and approved. It is as 
follows: 

To the Stockholders : 

The capital stock of the company is 
$80,000,000, of which $20,669 belongs to 
and is in the treasury of the company. A 
small portion of the capital stock is still 
represented by certificates of indebtedness in 
the hands of the Union Trust Company, in 
trust for the parties entitled thereto. 

The bonded debt at the close of the year 
was as follows: 


Bonds due March 1, 1900, 6 per cent.... $921,456.00 
Bonds due May 1, 1900, 7 per cent ...... 4,020,000.00 
Bonds due May 1, 1902, 7 per cent ...... 1,373,000.00 
7 214,456.00 
Less balance of sinking funds appropri- 
ations not yet used for redemption of 
bonds held by the Union Trust Com- 
PONG, WUMOE eo cities e066 ccccccccseses 290,162.87 








$6,924,223.13 

During the year, sterling bonds due March 

1, 1900, to the amount of £2,000, were re- 

deemed by the trustees of the sinking fund; 

and the remainder of the bonds due May 1, 
1900, amounting to $1,000,000, were issued. 


DN FORE 8 Tirascveces ccccesce cave $3,658,553.83 


The revenues, expenses, and profits of 
the year ended June 30, 1884, were as 
follows: 


Revenues 
Expenses... 


as ies ce shcinorsttsecdoes pee $6,610,435.70 
$10,268, 989.53 


$19,632,930.60 
13,022,503.90 
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From which there was applied : 6 


For dividends.............. $5,599, 179.37 
For interest on bonds...... 472,350.27 
For sinking fund appropri- 

ES a ae eee 39,991.00 
$5,11 1,520.64 


Deducting which, leaves surplus June 
MME cnt acy Saccascudedieeres $4,157,468.89 


Represented as follows : 


surplus of net revenue for 
the year over dividends, 
int’st and sinking funds 
appropriations....... ... 
Surplus at commencement 
of the year as above..... 


$498,915.06 
3,658,553.83 
$4, 157,468.89 


The expenses for the year were: 
For operating and general expenses.... $9,278,761.28 
For rentals of leased lines........ ..... 1,842,689.66 
For maintenance and reconstruction .. 1,350,447.55 


BP CRED S ose: nitechvnsevensonss coeen 301,077.33 
For equipment of offices and wires..... 249,528.08 


Total expenses as above..........-+++ $13,022,503.90 


A classification of the expenditures is added 
to the usual statement, showing that all ex- 
penditures for reconstruction and repairs, 
rentals of leased lines, taxes, and the cost of 
all equipments, including those of new offices, 
have been charged, as usual, to current ex- 
penses before profits are ascertained. In 
reconstruction, larger and longer poles, capa- 
ble of carrying more wires, are always used, 
adding materially to the original value of the 
plant. The cost value of the betterments of 
the lines, as well as the cost of instruments, 
batteries, and furniture for the equipment of 
new Offices, might properly be charged to 
account of new property; but such has never 
been the practice of the company. Thus, 
the value of the plant is constantly being 
increased, the cost of such increased value 
being charged to current expenses. The 
gross earnings of the company show an in- 
crease over the previous year of a little more 
than $178,000, while the expenditures show 
a larger increase, owing greatly to the extra- 
ordinary expenses incurred in maintaining 
and operating the lines during the strike in 
July and August, 1883, the first two months 
of the fiscal year. How much the strike cost 
the company, in loss of revenue, can only be 
estimated; but its cost in extraordinary ex- 
penses was nearly, if not quite, half a million 
of dollars. It is believed that, but for the 
int-rruptions to business and the extraordi- 
nary expenses occasioned by the strike, the 
gross revenues would have been over twenty 
millions, and the net profits above seven and 
a-half millions of dollars. But in spite of 
this drawback, and notwithstanding the fierce 
competition for business between the prin- 
cipal commercial centers, and the general 
reduction of rates, the net profits have paid 
on the outstanding stock 7 per cent. dividend, 
amounting to $5,599,179.37; $512,341.27 for 
the interest aud sinking fund; and added a 
balance of $498,915.06 to the general surplus. 


GENERAL STATEMENT. 


The following exhibit shows the revenues 
and disbursements of the company for 
eighteen years from July 1, 1866: 


Surplus of income account, 
July 1, 1866....... steceees 
Net revenue for eighteea 
years, from July 1, 1866, 
to June 30, 1884..........- 72,379, 736.98 


$275,357.24 


Making an aggregate, June 
BO, 1884, Of ....cccrecccees 





$72,655,004 22 


During this period there was applied : 


For cash dividends to 
stockholders (including 
dividend payable July 16, 
1884) $39, 130,704.17 
For cost of 59,60644 shares 
of Western Union Tele- 
graph stock, purchased 
and owned by the com- 
pany, which was distrib- 
uted to stockholders in 
er 
For cost of 72,010 shares of 
Atlantic and Pacific Tele- 
graph stock, purchased 
and owned by the com- 
pany, the proceeds of 
which in Western Union 
stock were distributed to 
stockholders in 1881...... 
For interest paid on com- 
pany’s bonds.......-.--+- 
For cost of 396 414-100 shares 
of Western Union stock, 
purchased and owned by 
company, which were 
canceled to make the 
capital stock after the 
issue of the new stock in 
1881, exactly $0,000,000. . 
For amount reserved for 
interest on bonds and for 
sinking funds, accrued to 
June 30, but then not yet 
due and payable......... 


3,302, 198.90 


1,806, 250.00 
7,200,730.59 


26,836.00 


106,086.64 


$51,572,806.30 





Leaving a surplus of....... 





$21,082,287.92 | 


Which is represented as follows: 


Construction of new lines, 
erection of additional 
wires, patents, etc..... . $9,402,015.08 
Purchase of em 
lines, and of the stocks 
of companies leased by 
the Western Union Com- 
pany, upon which inter- 
est or dividends are paid 
OD Fis v's dans casusis 
Gold and Stock Telegraph 
Company’s stock (18,905 
aa: 
International Ocean Tele- 
graph Company’s stock 
(15,170 shares)... ........ 
Brooks Underground Tele- 
graph Company’s stock 
(1,000 shares).. .. . ..... 
Southern Bell Telephone 
and Telegraph Co.'s 
stock (1,687 shares)....... 
Sundry other stocks and 
ES EE TERE ANE 
Western Union bonds, re- 
deemed and canceled ... 
Sinking funds (portion not 
yet used for redemption 
of bonds, exclusive of 
interest allowed by 
Rs cnsaies ces eeennt 
Broadway and 
Dey Street 
building...... 2,365,639.52 
Less _am’t pro- 
vided from 
the proceeds 
of the bonds. 1,802,202.00 


2,448, 182.66 


1,176,000,00 


961,606.42 


95,000.00 


64,325.00 
93,739.68 
1,379,694.27 


260,765.82 





563,437.52 


Real estate, other than 

ND icin keel eecnxwentecr 277,758.50 
Supplies and material on 

hand unissued........... 182,290.08 


Surplus, June 30, 1884...... 4,157, 468.87 


21 082,287.92 
On account of these assets a stock dis- 
tribution was declared in 1881, to the 
I A eve sn diced ensue en vadles cok 15,526,590.00 


Deducting which, leaves a balance of.. $5,555,697.92 


Of the surplus, June 30, 1884, $4,693, 495.23 
have been advanced to the account of con- 
struction and investments in real estate and 
other new property, besides the proceeds of 
$1,000,000 of bonds sold and applied to that 
account, and not otherwise appearing in the 
accounts of the company. 

It had been resolved that from and after 
October 1, 1881, expenditures for the con- 
struction and purchase of new lines, and 
other additions to the plant, should be pro- 
vided for by the sale of assets in the treasury, 
thus converting one valuable asset into 
another, considered to be more valuable and 
more directly in the line of the business ot 
the company, and leaving all the net reve- 
nues above fixed charges available for divi- 
dends. But this has not been done. The 
sale of some of our stocks in telephone com- 
panies was contemplated, bu‘ ‘:. price 
offered was so disproportionate to the divi- 
dends which they were earning that no sales 
have been made. The company, having a 
considerable surplus above its dividends and 
fixed charges, has continued to advance the 
requisite funds for construction and the pur- 
chase of new property. These advances are 
regarded as a constructive loan, which may 
be recouped to the treasury for dividends 
whenever the original order may be satisfac- 
torily carried out by the sale of the securities 
at what may be deemed a fair valuation. 

Of the $39,130,704.17 paid to stockholders 
in dividends during the last eighteen years, 
as appears in the foregomg general balance 
sheet statement, $17,996,776.83 have been 
paid in dividends during the last three and 
one-half years, since the consolidation of 
January, 1881; and, in addition thereto, 
$4,693,495.23 have been advanced and paid 
within the same period for new and addi- 
tional properties, making an aggregate of 

22, 690,272.06 paid out of the net revenues 
of the company since the date of its present 
capitalization, and within three and one-half 
years. 

Representing this outlay, besides the real 
estate, telegraph stocks and bonds that have 
been acquired, the annexed table shows ad- 
ditions of nearly 35,000 miles of lines, over 
122,000 miles of wire and 3,700 offices, within 
the past three years, whilst there has been an 
increase during the past year over the year 
ended June 30, 1881, of 9,500,000 messages 
sent, and in gross receipts, $3,250,000, and in 
net profits, $1,700,000. 

The statistical tables are made up only for 
each entire fiscal year ending the 30th of 
June, therefore the increase during the first 
six months under the present capitalization 
(from January to July of 1881) cannot be 
shown therefrom; but the increase of the 
past three years alone, made with an outlay 
of five and a half millions of dollars, the 
greater part of which was paid out of surplus 
profits, shows an additional mileage of line 


/and wire greater than all the competing com- 
| : ° : »| 
panies claim to have, while the number of | 


additional offices and amount of increased 
| business and revenues are probably double 
| that which they can unitedly exhibit. 
These additions to the plant, representing 
}a cost value of probably twelve millions of 
dollars, were not acquired solely by the cash 
outlay before stated. Some were leased with 
purchases of a portion of the stock and bonds 
they represented; some were purchased out- 
right, at about their cost jvalue; and a large 
portion were constructed directly by the 
company, as is its custom, purchasing the 
material of the lowest bidder, and hiring the 
labor, without paying profits to_intermediate 
contracting companies. 

The company has no floating debt, and its 
salable assets in the treasury, allowing for 
the probable shrinkage in market value of 
some of them in sympathy with the general 
decline during the past year, are believed to 
have an aggregate market value of at least 
nioe millions of dollars, with a probability 
that many of the securities will greatly en- 
hance in value with the rapid growth of the 
telephone business. 

Sratistics.— The following table exhibits the amount 
of lines operated, number of offices, number of 
messages sent, receipts, expenses and profits for 
each year since 1866. 
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Deducting from the gross revenues the 
earnings of the Atlantic and Cuba cables, the 
Gold and stock commercial news and quota- 
tion earnings, the dividends received on 
stocks in other companies, and from other 
sources than tolls on messages transmitted 
over the land lines; and eliminating from 
the gross expenses the rentals paid for ocean 
cables and for the Gold and Stock Company, 
and the cost of operating these properties, 
the average rate collected per message was 
364 cents, against 38 cents collected during 
the previous year, while the average cost of 
transmission and delivery was a fraction over 
25 cents per message, being about the same 
as for the year previous. But the average 
cost was increased by the extraordinary cost 
of conducting a limited amount of business 
during the existence of the strike. 

It is confidently believed by the manage- 
ment that we shall be able to maintain our 
revenues for the ensuing year; and that with 
a material reduction of expenses, yielding a 
handsome increase of net profits. 

Nevertheless, in view of the continuing 
necessity of extending lines and adding wires 
to meet the growing demand for leased wires; 
and especially in view of the probable forced 
sale of a considerable amount of telegraph 
properties which may be purchased for much 


less than the cost of its production, it is rec- 
ommended that dividends be hereafter con- 
fined to the rate of 6 per cent. per annum, 
and a cash surplus accumulated in the treas- 
ury. NoRVIN GREEN, President. 
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.... In consequence of political troubles, 
telegrams for Peruvian offices, other than 
Chorillos and Molendo, are only accepted, 
subject to delay and at the risk of the sender. 


.... According to advices received by the 
Eastern Telegraph Company, under date of 
September 3d, telegraphic communication 
with Tien-Tsin and Pekin has been stopped 
by the interruption of the Chinese land lines 
beyond Chining. 


.... The Mutual Union Telegraph Com- 
pany issued an order last week making 
the rate from New York to Hartford, Provi- 
dence and Boston 15 cents for 10 words, 
and one cent for each additional word. 
This meets the Baltimore and Ohio rate of 
twenty words for 25 cent. 


...+ The report of the Post and Telegraph 
Administration of Lower Austria shows for 
the telegraph department a net profit of 
1,281,292 florins (£128,130) for 1882, and of 
only 1,013,478 florins (£101,350) for 1883. 
This falling off is accounted for by a diminu- 
tion in the number of telegrams, which was 
947,814, or 42,040 less than in 1882. On the 
other hand, the number of messages sent by 
pneumatic tube has greatly increased. 


. A deputation of the inhabitants of 
Upper Hastings and Manning. in New South 
Wales, Australia, has presented a petition to 
the Director-General of Postsand Telegraphs, 
demanding the prompt establishment of tele- 
graphic and telephonic communication with 
Sidney, the want of which has been much 
felt. The director-general has promised to 
do all in his power to satisfy the wants of the 
inhabitants. 


.-+» The Direct United Cable Company 
notifies that the £100,000 six per cent. de- 
benture loan of the company, falling due on 
the 15th October next, will be repaid on and 
after that date at the Consolidated Bank 
(limited), 52 Threadneedle street, London, 
E. C., together with the interest then due. 
The debentures, which will cease to carry 
interest from 15th October next, must, with 
coupons attached, be left for examination at 
the Consolidated Bank three clear days prior 
to application for payment. 


.... At the regular meeting of the direc- 
tors of the Postal Telegraph and Cable Com- 
pany, held on Friday last, Henry Cummins 
tendered his resignation as director and 
general manager. F. M. Gillett was elected 
director in place of Mr Cummins Henry 
Rosener was elected second vice-president 
and general manager. George 8S. Coe, first 
vice-president, made a statement to the board 
setting forth the present favorable condition 
of the company. 

The Postal and the Bankers and Merchants’ 
Telegraph companies have reduced rates to 
Boston, Providence, Fall River, Hartford, 
Newport and Waterbury to 25 cents for 20 
words, and 1 cent for each additional word. 
These companies say they are acting inde- 
pendently of the Baltimore & Ohio. 


.... Iron Age gives an amusing incident in 
connection with the laying of the under- 
ground cables in Washington. The recep- 
tacle for the wires had been laid for four 
squares and covered over very carefully, 
when it was discovered that no wires had 
been placed in the receptacle, and the whole 
thing had to be taken up. As a companion 
piece, a Washington telegraph manager tells 
of a similar incident which happened in Lon- 
don many years ago. One of the lateral 
wires connecting with an underground cable 
had been drawn out for repairs without at- 
taching a leading line to it by which it could 
be drawn through again. In this case the 
remedy consisted in fastening a fine steel 
wire to a large rat and setting him at liberty 
in the pipe. A ferret was started in after the 
rat, and the latter ran the entire length of the 
pipe, bringing the wire with him. 
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* * After the summer of 1885 science will 
take equal rank with Greek and higher 
mathematics in the examination of candi- 
dates for admission to the Royal Military 
College, Sandhurst, England. 

* * Scientific works by Agassiz, Buchner, 
Huxley, Lubbock, Lewes, Moleschott, Re- 
clus, Adam Smith, Spencer, Vogt, Zimmer- 
mann have been added to the list of those 
already prohibited by ukase from circulation 
by libraries in Russia. 

* * The Electrical Conference at Phila- 
delpbia approved the suggestion made by 
Mr. W. H. Preece in his paper before the 
British Association at Montreal, that the 
horse-power be raised to the equivalent of 
1,000 watts, or 44,000 foot-pounds. 

* * At St. Louis a model electric elevated 
railroad, run by a new motor invented by 
Dr. W. F. Adams, was put in working order 
at the Exposition Building last week. The 
power is distributed from a central station, 
and runs along a wire laid under the car 
track, similar to the cable of a cable road, 
and gripped in a similar manner. 

* * Recently the dome of St. Peter’s, in 
Rome, was reclad at an expense to the Vati- 
can of $40,000. The old sheathing required 
such continuous repairs that it was deemed 
better to replace it. The sheets of lead which 
now cover the dome weight 708,610 pounds, 
and would extend over more than an acre 
and a-half of land if they were spread out 
flat. 

* * «* Suppose,” said an examiner to a 
student in engineering, ‘‘ you had built an 
engine yourself, performed every part of the 
work without assistance, and knew that it 
was in complete order, but when put on the 
road the pump would not draw water, what 
would you do?” “TI should look into the 
tank and ascertain if there was any water to 
draw,” replied the student. 

* * Some time ago M. d’Abbadie proposed 
in the French Academy of Sciences the adop- 
tion of the term megiste to represent the 
fourth part of the terrestrial meridian, or a 
length of 10,000 kilometers on the French 
metric system. In order, however, to have 
a term more in accordance with the nomen- 
clature of the multiples and sub-multiples 
employed to-day by electricians, M. Hos- 
pitalier has made an amended proposition to 
the effect that the word megameter should be 
used instead. 

* * An interesting experiment has been 
successfully tried in Berlin. A basket is 
provided containing a nest of hay, closed by 
a well-adjusted covering and provided under- 
neath with a thick pillow, which contains a 
metallic spiral. A battery of six cells, in a 
neighboring room, furnishes the electricity 
for warming the spiral, the current passing 
through a lever regulator. As the tempera- 
ture should be kept constant, a small ther- 
mometer is inserted, with the bulb in the 
nest and a fine platinum wire soldered into 
the tube. When the temperature becomes 
too high, the mercury touches the wire, 
forming a contact which throws the appara- 
tus out of circuit. When it cools again, the 
current is restored and the temperature 
raised. 

* * The Bidwell Electric Railway at the 
Electrical Exhibition is now in good work- 
ing order. The car is propelled by elec- 
tricity and the same power also lights the 
incandescent lamp in the car and the arc 
lights along the railroad. The electric cur- 
rent is taken from a dynamo which can be 
run by either steam or water power, and 
conveyed to the tubes which carry the cur- 
rent along the railroad. A small wheel runs 
in the tubes and takes the current to the 
motor in the car. It isa very simple process 
and is a grand success. The model on 
exhibition is designed for an elevated rail- 
road, and is just the thing that Philadelphia 
needs, 


An official of the Commercial Cable Com- 
pany says that the Faraday had just arrived 
at Nova Scotia with the second cable. This 
leaves only the line from Canada to Coney 
Island unfinished. 

——_- > ___—_ 
New Zinc Accumulator. 

One cannot help being a little amused at 
the way in which inventors are continually 
ringing the changes on secondary battery 
arrangements. M. Reynier has lately devised 
a zinc accumulator, which has, to use the 
usual formula, given good results, It com- 
prises four large Plante positive electrodes, 
bent and perforated, and three negatives, 
consisting of smooth lead plates, which are 
coated with zinc by electro deposit from an 
acidulated solution of sulphate of zinc, in 
which the element is immersed. Glass tubes 
attached to the negatives by lead wires pre- 
vent accidental contacts inside the battery. 
The seven electrodes are carried by as many 
separate cross bars, made of paraffined wood, 
which rest on the edges of the cell, and keep 
the plates at a certain distance from the bot- 
tom. The place of a cover is taken by these 
cross bars, which touch one another. Each 
plate is provided with a terminal, the four 
positive poles being on one side and the three 
negatives on the other; and two brass rods, 
terminating in binding screws, connect the 
poles of the same name. The cell consists 
of two wooden rectangular boxes, one in- 
side the other, with a space of several milli- 
meters between, lined with a water-tight 
cement, supple and non-conducting, of tar 
base. The complete insulation of the case, 
and of all the parts, the purity of the metal 
deposited, and its amalgamation, are said to 
reduce to a minimum the local attack on the 
zinc, which was considerable in the old 
Nantua battery. The consequence is that 
what is called the co-efficient of restitution 
may now be compared with that of the Plante 
accumulators. The following are the leading 
particulars of the new accumulators: 


2.36 volts. 
Mean resistance............... 0.02 ohm. 
Normal intensity of discharged 

MONI spon eca wie oe aie Se cessceibisia 25 amps. 
Intensity of charged current.. 5to10 ‘* 
Capacity of accumulation after 

200 hours of formation... . . 550,000 coul. 
Effective surface of the four 

positive electrodes, 

(3,100 sq. in).. 

Effective surface of the three 

negative electrodes, 


200 dm?*. 


(2,015 sq. in.).. 13 * 
Weight of positive electrodes, 
(18 Ibs.).. 8.2 kg. 
Weight of negative electrodes, 
(3 Ibs.).. 2 * 
Weight of the cell. .(6 lbs.).. Se la 
Weight of the fluid..(10 Ibs). . 4.4 *§ 
Weight of the lead wires, 
(11b.).. 0 46 * 
Total weight...... (38 Ibs.).. 17.16 ‘“ 


Tone total amount of electrical force stored 
up is 130,000 kilogrammeters (950,000 foot- 
pounds), or 7,600 kilogrammeters (55,000 
foot-pounds), per kilogramme (2.2 Ibs.) of 
accumulator. Theoretically, a zinc accumu- 
lator should store up double that amount; 
and if this form gives less, it is—at least so it 
is said in Les Mondes—because M. Reynier has 
designedly increased the strength of the cell 
and the bulk of the electrodes beyond what 
is necessary. It should also be remarked 
that this capacity of 7,600 kilogrammeters 
per kilogramme is higher than that of any 
accumulator hitherto made in France. There- 
fore, notwithstanding the great weight of the 
cell and the positives,-this new form of ac- 
cumulator is relatively light, which renders it 
suitable for use in electric locomotives, as well 
asin fixed plant. Independently of their use as 
accumulators, zinc secondary batteries may 
be utilized as ‘‘regulating voltameters” in 
incandescent lighting, and for counteracting 
irregularities due to the piston stroke, acci- 
dental stoppages, and other causes. 

a 

A new telegraph system is in course of 
construction at Tripoli from the frontier 
of Tunis on the one hand to Egypt on the 





other, 


Signal Indicator Apparatus. 

With the ever-increasing development of 
railway traffic, the enormous multiplication 
of trains and the general complexity of fast 
and slow traffic on the same rails, there is 
obviously absolute need for the most perfect 
system of automatic signaling attainable. 
Very much, as we all know, has been done 
in this vital direction—one so greatly affect- 
ing life and property—but there was still 
room for improvement, and especially in re- 
gard to means for indicating to railway 
travelers the names of the various stations as 
the train approaches them. Mr. Henry 
Botten, of 1138 Grove Road, Victoria Park, 
London, has recently invented a signal indi- 
cator apparatus which appears to possess 
very positive merits of its own. This inven- 
tion is carried out in three ways. The ob- 
ject in view is effected mechanically, pneu- 
matically and electrically, and each system is 
remarkable for its great simplicity. 

In the electrical arrangement the mechan- 
ism consists of a spindle, to which a step-by- 
step revolving motion is given. On the spindle 
is fitted a pointer, to be brought opposite to any 
point on the dial plate. A lever arm standing 
out from the spindle of the escapement lever 
is coupled by a link to the longer arm of a 
lever, the shorter arm of which is coupled by 
another link to the armature of an electro- 
magnet. The armature moves on a spindle 
at one end, whilst at its opposite end it is 
linked to the shorter end of the lever, as 
above explained. In this way the escape- 
ment lever may be rocked through a con- 
siderable are by a comparatively small move- 
ment of the armature. A bell to call the 
attention of those in charge can be fixed over 
the indicator. Whenever a current is passed 
through the coils of the electro-magnet, the 
armature is attracted, and the toothed 
escapement wheel is, by the action upon it 
of one arm of the escapement lever, turned a 
distance equal to half the distance between 
the teeth of the wheel; and when the current 
is interrupted, and the armature drops, the 
escapement wheel is turned another half 
tooth, and there locked by the weight of the 
counterpoise, thus bringing the pointer into 
a line with the figure upon the dial plate 
The transmission of the electric currents to 
the coils of the electro-magnet may be con- 
trolled by an ordinary finger key make-and- 
break contact apparatus, there being only two 
insulated wires used to any number of signals. 

In the arrangement the motive power is 
air, constant air in its normal condition being 
the only agent employed. A small vulcan- 
ized india-rubber air chamber, specially pre- 
pared, is used to compress the air along the 
tube to the communicator and indicator. 
One tube only being used for any number of 
signals or orders, the transmission of the air 
from the chamber to the apparatus is practi- 
cally instantaneous. If the runs are over 
one or two hundred feet, a portable fixed air 
pump is used, which is worked by leverage. 
The india-rubber air chamber is protected by 
the ordinary wood, metal or porcelain cover, 
with a plunger projecting through the front, 
with a metal plate screwed on the inner end 
to compress the rubber bag or air chamber. 
The metal composition tube can be protected 
by an iron tube to avoid damage. The motion 
is exactly similar to that of the electric sys- 
tem, and the mechanism works so freely that 
every reliance may be placed on this method 
of working. A counterpoise rests on the metal 
top of the bellows or air chamber. When 
the communicating of bellows or air chamber 
is pressed with the slightest exertion, it 
presses the whole column of air through the 
tube and expands the bellows, forcing up 
the lever, and the toothed escapement wheel 
is, by the action upon it of one arm of the 
escapement lever, turned a distance equal to 
half the distance between the teeth of the 
wheel, and when the air recedes, and the 
counterpoise falls, the escapement wheel is 
turned another half tooth, and there locked 
by the weight of the counterpoise, thus 
bringing the pointer in a line with the signals 
marked on the dial plate. 

We understand that briefly the special ad- 
vantages of Mr. Botten’s system of telegraphs 
are its unvarying condition of perfect readi- 





ness and the extreme simplicity and extra- 
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ordinary facility wherewith it can be fitted 
and worked, added to which its cost is very 
low. Its only agent is electricity, which is 
transmitted through only two _ insulated 
wires to any number of signals, which can 
be cased or protected by running them 
through a half-inch iron tube. The com- 
municator can be fixed on the slightest par- 
tition of the chart-house of a ship or on the 
table, there being no power or strain required 
to work it. The communicator can be so 
constructed that it has one dial inside and 
one outside the chart-house, so that it can be 
worked inside or out, and the key fixed at 
any convenient place. The mechanism gives 
a rotary motion, which enables the whole of 
the circumference of the dial plate to be used 
for making the signals or orders prominent 
and distinct. In fitting up this system, only 
a small hole is required to be drilled through 
the bulk-head or deck, which can be packed 
water-tight after the wire has been passed 
through. There are, too, no screws nor 
springs in the working parts, and itis worked 
by the simplest and most lasting battery 
known, namely, the Leclanche, which re- 
mains effective for from fifteen to eighteen 
months, 
—— +e —____ 
Note on the Periodic Modification of 
Electrostatic Induction, 

In continuation of my magnetophone ex- 
periments of a year ago, [ have applied the 
perforated metallic disc to static electricity 
for the production of sound. For this pur- 
pose a ‘‘static telephone” was needed, and I 
have to thank Professor Dolbear for kindly 
placing one at my disposal. 

A thin zine disc, perforated with a circle 
of 24 half-inch holes, was mounted on a rota- 
tion apparatus, and placed near a Holtz ma- 
chine, so that the brass ball of the positive 
electrode was very close to the circle of 
holes. On the other side of the disc was 
placed another ball, insulated and connected 
with one of the plates of the static telephone. 
The other plate was joined to earth. Upon 
working the machine, and turning the per- 
forated disc, a musical note could be plainly 
heard after the telephone had become charged 
by a spark from the machine passing through 
a hole in the disc. The disc itself was not 
insulated. ‘The Holtz machine could then 
be stopped, and the sound remained audible 
as long as the brass ball retained an appreci- 
able charge. In this case the lines of static 
induction pass through the holes, and the 
ball connected with the telephone is acted 
upon inductively. The solid portions of the 
dise intervening, on the other hand, screens 
the ball from the inductive action. Hence a 
periodic modification of the induction taking 
place between the two balls, and a corre- 
sponding movement of the plates of the 
static telephone by an increase and decrease 
of attraction, thus giving rise to a musical 
sound.—#H. J. Carhart. 

—_- —— 


Race Between Two Electrical Launches. 


A new electric launch, the ‘ Australia,” 
has just been completed and launched from 
the wharf of the Electrical Power 
Storage Company at Millwall. The hull 
of this launch has been built by Messrs. 
Forrest & Sons, to the order of Messrs. Ste- 
phens, Smith & Co. engineers, for an Aus- 
tralian firm. She is of mahogany; length 
25 feet, beam 5 feet 7 inches, and she can 
carry sixteen persons comfortably. The mo- 
tive power consists of electrical power storage 
accumulators, placed as ballast at the bottom 
of the boat, and a Reckenzaun electro-motor, 
driving a two-bladed gun-metal screw of 18 
inches diameter and 11 inches pitch. The 
Reckenzaun motor weighs 390 pounds, and 
is capable of working up to 6-horse power 
mechanical, but ordinarily it will be worked 
at « lower rate in this boat—at the rate of 5 
electrical horse-power. Weather permitting, 
a competitive trial trip will take place on 
Saturday next, at two o’clock, from Millwall 
to Charing Cross Pier and back to Greenwich, 
the competing launch being the well-known 
beat “Electricity,” which caused some sen- 
sation when launched in September, 1882. 
This launch was designed at the time by Mr. 





A. Reckenzaunj for the Storage Company. 











ulated 
h can 
them 
com- 


quired 

be so 

e and 
can be 
xed at 
n gives 
hole of 
e used 
ninent 
1, Only 
rough 
racked 
passed 
8 nor 
orked 
attery 
h re- 
rhteen 


1 of 


ie eX- 
d the 
ricity 
} pur- 
and I 
indly 


circle 
rota- 
Z ma- 
sitive 
le of 
was 
ected 
10ne. 
Upon 
per- 
ainly 
irged 
ough 
s not 
then 
lible 
reci- 
tatic 
the 
cted 
f the 
eens 
ice a 
king 
rre- 
the 
ease 
sical 


82. 
Mr. 








October 18, 1884] 


HLNCTRICATLT RHV Taw .- 











She is of iron, 25 feet long, and only 5 feet 
beam. A set of electrical power storage ac- 
cumulators supply the current to a Siemens 
D2 dynamo, weighing 658 pounds. The 
screw is of steel, made by Messrs. Yarrow 
& Co, 18 inches diameter and 11 inches 
pitch, and which screw formed a pattern for 
casting the one in the new launcb. It will 
be arranged that during the trial both ma- 
chines shall be supplied with the same 
amount of energy, viz., 3,730 watts, or 5 
electrical horse-power. 
> 
An Electric Sounding Apparatus. 
Sounding is often to the seaman an opera- 
tion of a life and death nature, and is always 
a matter of great importance. Too often, 
however, it is performed in a perfunctory 
manner, and more often still is neglected al- 
together, or postponed until it is too late to 
avert the very consequences it is especially 
designed to prevent, and many a vessel is 
fatally stranded or strikes a rocky bottom 
simply because soundings were not taken in 
time. In casting the lead too, by human 
agency, there is great liability to error, and 
those experienced in such matters assure us 
that in cold weather a man sounding cannot 
in many cases really tell whether the bottom 
has been touched, although the safety of both 
cargo and crew may entirely depend on 
promptly ascertaining the depth of water 
immediately about the vessel. There is an- 
other consideration, all important indeed in 
these times, and that is, that for iron ships 
grounding on a hard bottom or striking a 
rock is in these days very quickly fatal. 
Iron plates do not hold together with the 
tenacity of timber, and thus it follows that 
catastrophes due to sudden shoaling are sud- 
den and terrible. We have often thought 
that some application of science might be 
found to the great improvement of sounding 
so as to give the operation more certainty 
and to eliminate thence those defects which 
are so often cruelly accentuated by some 
supreme disaster off shore. This great de- 
sideratum, for it is nothing less, has just 
come before us in the shape of an electric 
sounding apparatus, which is as simple as it 
is ingenious, and as automatic as it is uner- 
ring. The apparatus in question is the inven- 
tion of Mr. William Balch, of Greenwich, 
and has been exhibited at the Crystal Palace 
Exhibition, where it first came under our 
notice. It is only the ordinary deep sea lead 
arrangement connected with an electric wire 
and battery, and so disposed that the very 
instant the lead touches the bottom a bell 
sounds on board and rings the alarm with a 
certainty that is too generally absent when 
sounding is left entirely to human agency. 
It is at once obvious that in an invention 
like this, we have absolutely the means for 
preventing the whole series of disasters due 
to sudden shoaling, to the effect of fog and 
mist in hiding the coast, to neglect of, or 
delay in sounding, and in a word to all other 
of the sad mischances that beset the mariner 
who is once stranded. The lead can be hove 
overboard long before the vessel is out of 
depth, and Mr. Balch’s admirable application 
of electricity quietly and confidently left to 
do its work. It is absolutely trustworthy. 
The bell, too, may be multiplicd with the 
utmost ease into many bells, sounding not 
only in the captain’s cabin, but in the cabins 
of the officers, and in other parts of the 
ship. Thus guarded,a big ship may glide 
on through thick mists in perfect safety, so 
far as stranding is concerned, for the lead 
thus electrically connected will ring out its 
ten fathoms, or whatever depth it may be 
set at, with inexorable precision, and mis- 
takes, such as those frequently made in hand 
sounding, so frequent in cold weather when 
the men’s hands are numbed, are made 
simply and absolutely impossible. 
We certainly conceive this invention to be 
of the very greatest importance to both the 
mercantile marine and the navy. Without 


doubt the attachment and employment of 
this electric sounding apparatus to the Wasp 
would, in all probability, have averted a 
lamentable catastrophe, and saved the coun- 
try the lives of those brave men who came 
in a moment to so cruel an end; also the 


going up the Dardanelles, would by this in- 
vention have been avoided. The great merit 
of this admirable application of electricity 
to sounding is very obviously its certainty, 
precision, and entirely automatic character. 
It is, in truth, in our opinion, precisely one 
of those inventions of which the use ought 
to be compulsory on board every vessel, and 
it only needs a passing reference to the wreck 
register—that black record of the fatalities 
around our coasts—to perceive how many 
ships are lost entirely through stranding—a 
disaster always more or less serious and very 
often fatal, more: especially, as we have re- 
marked above, to iron vessels. Finally, we 
would add that this apparatus is in no way 
costly. The addition of the wire and battery 
to the ordinary lead: is but a small matter, 
per se, and yet it is decidedly nosmall matter 
to have here an absolutely certain means for 
sounding effectively, at the particular time 
when sounding or not sounding may make 
just the difference between safety and ship- 
wreck. 
——_e aoe —___ 

In the very splendid armory of Turin, 
amongst war-like implements of all sorts and 
of all ages, surrounded by warriors armed 
cap-a-pi2 on prancing steeds (stuffed), there 
is to be seen, in a glass case, a piece of the 
old Dover-Calais cable which had been pre- 
sented to the King of Italy years ago. It is 
carefully labeled, and its weight is recorded 
in a corner of the label. Probably the donor 
or the museum authorities thought that the 
merits of the sample, about a foot long, 





were commensurate with its weight. 





WaALKER’s ELECTRIC 


Walker’s Electric Energy Recorder. 
This instrument consists of a cylinder, A, 
which carries the paper for the diagram, and 
which is rotated by clockwork contained 
within it. Two solenoids, p and &, have 
movable cores, c, c', which are kept in posi- 
tion by suitable spiral springs inside the 
bobbins. One of these, D, is wound with 
thick wire, and the whole current of the cir- 
cuit to be tested or measured, passes through 
it, while E is wound with fine wire of high 
resistance, and forms a shunt from the main 
circuit, The magnetism induced in p, tend- 
ing to draw the core into the solenoid against 
the tension of the spiral spring, depends, of 
course, upon the current strength, and simi- 
larly the movements of E vary as the E.M.F. 
Two levers, B, }, carrying pencils, or self- 
inking styles, multiply and record the move- 
ments of the iron cores of the solenoids upon 
the revolving paper upon the cylinder, a. 
The levers can be adjusted to zero by 
means of the milled nuts, f, f, the springs 
being changed to suit the requirements of the 
test to be made. Thus the horizontal line of 
zero for B can be adjusted always above b. 
This instrument is claimed as being very 
useful for automatically recording the effi- 
ciency of primary or secondary cells, the 
diagram being the true characteristic curve, 
and the sum of the two curves at any ordinate, 
being the electrical energy of the generator 
under test at that time. Scales are provided 
with each spring, so that the diagram is 
worked out in exactly the same way as one 





grounding of H. M. S. Alexandra, when 


drawn by an ordinary steam engine indicator. 





PLAN, 





With a special 33-day clock train it is said 
to be a very efficient meter, indicating ex- 
actly the energy expended ina lighting cir- 
cuit in a month, with the advantage of en- 
abling the consumer to check waste, and 
actually see for himself the cost of his in- 
stallation day by day, the instrument being 
enclosed in a locked case, having a plate 
glass front. 





— me 
The distribution of standard time by elec- 
tricity is rapidly gaining in popularity, and 
promises to be very general in the future. 
The company furnish and set up their dials 
where wanted at a moderate fixed rate per 
month, and they require no attention what- 
ever from those who hire them. In all 
offices, public halls, and many other places 
where it is desirable at all times to have ab- 
solutely correct time, the standard time can 
be furnished for a trifle more than the annual 
interest on what a really good clock would 
cost, to say nothing of attendance and re 
pairs. The clocks now used in church tow- 
ers are, in many cases, gigantic pieces of 
machinery, requiring heavy expense for 
maintenance, and constant watching to keep 
them right. Again, the initial cost is very 
great. Thé substitution of an electric dial, 
without expense, except for rental, with no 
care necessary to keep it accurate, no wind- 
ing and no repairs, is so palpably a step 
in the right direction that its general adop- 
tion cannot long be delayed. 
- 








From almost every point of view the Elec- 
trical 


Exposition, just closed, has been 





Sipe View. 


ENERGY RECORDER. 


eminently successful. It has more than paid 
its cost, something rarely seen in exhibi- 
tions. It concentrated under one roof all the 
practical results of recent thought and inven- 
tion in electrical science and afforded oppor- 
tunities for observing them under the best 
possible condition. The exhibition was open 
thirty-four week days. 


The public is shown to have appreciated 
the exhibition by the numbers who have 
visited it. The estimated total of visitors is 
300,000. Of these during the last week the 
daily attendance averaged 14,000, the largest 
attendance on any day being on Thursday, 
when the turn-stiles registered 16,624. The 
smallest attendance was during the intensely 
hot weather, on September 5, when only 
2,658 people passed through the gates. The 
management state that all expenses have 
been fully covered and a surplus remains. 
In round numbers the receipts amount to 
$100,000, of which $90,000 has been paid 
away in general expenses, leaving $10,000 
profit. 

———_ ge —————— 

Ottawa, Ontario, is to be the first in the 
Dominion to be entirely lighted with elec- 
tricity, and the gas and naphtha lamps now 
in use upon the streets will be discarded as 
soon as the contract with the Royal Elec'ric 
Company of Montreal, awarded by the City 
Council, can be carried into effect. Power 
for running the dynamo machines will be 
taken from the inexhaustible supply of 
Chaudiere Falls, and the system employed 
will be that so favorably known wherever 
introduced by the American Electric and 
Illuminating Company, to whose Canadian 
business the Royal Company is successor. 
The obtaining of this contract by the Royal 
Company in the face of strong competition 








— The Rheinische Elektricitiits Gesell- 
schaft has introduced an improvement into” 
its differential solenoid lamps by adding to 
them a variable resistance, which has the 
effect of regulating the intensity of the 
current in the shunt circuit, and a resistance 
coil, introduced automatically, for compen- 
sating the resistance of the lamp when the 
latter is switched out of circuit. 


—— Local companies using the Weston 
Are System are successfully operating Cen- 
tral Stations, supplying a large number of 
lights for rental, at Boston and Springfield, 
Mass., Manchester, N, H., Providence and 
Newport, R. I., New York City, Rochester, 
Elmira and Glens Falls, N. Y. Newark, Cape 
May and Atlantic City, N. J., Philadelphia, 
Lancaster, Philipsburg and Allentown, Pa., 
Baltimore, Md., Washington, D. C., Charles- 
ton, 8. C., Houston, Dallas, San Antonio, 
Texas, Louisville and Lexington, Ky., Toledo, 
Ohio, South Bend, Ind., Moline, Ill., St. Paul, 
Minpn., Dubuque and Sioux City, lowa, Oma- 
ha, Neb. 


—— At New Bedford, Mass., the Sawyer- 
Mann Electric Illuminating Company, of 
New York, has just placed a 100-light plant 
in the tack factory of the Thayer & Judd 
Company on Front Street. The light is in- 
candescent, and the burners are almost iden- 
tical with those of the Edison light, the only 
apparent difference being a twist in the car- 
bon, giving it something the form of a figure 
eight. The lamps are of twenty candle- 
power, and about seventy-five are already 
in. The system works very satisfactorily, 
and no increase in power is required to oper- 
ate the dynamo. Other lights are to be added 
to the full capacity of the plant. The work 
has been done under the supervision of Mr. 
J. H. McLean, electrician. 


—— Dr. R. W. St. Clair, of Brooklyn, has 
connected a small incandescent lamp with a 
portable electric battery. The apparatus is 
intended to be used in surgery for the illumi- 
nation of cavities in the body. Many opera- 
tions in surgery are difficult or impossible on 
account of the impossibility of lighting up the 
cavity to be operated upon. With this instru- 
ment, combined with the laryngoscope, the 
throat may be explored toa greater depth than 
heretofore has been deemed possible. The 
lamp will be very useful also in dental sur- 
gery. It is very small—hardly larger than 
the head of a pencil. It has even been pro- 
posed to use the light for the purpose of 
photographing cavities of the body. The 
whole apparatus is about the size of a 
cigar. 


—— Carbons for arc lights are formed by 
thoroughly incorporating a mixture of finely 
divided carbonaceous materials, such as the 
purer forms of coke, or gas retort carbon 
with some liquid substance, such as oil, tar 
or sugar syrup, that, when subjected to a 
high temperature, is capable of being carbon- 
ized. The finely-divided ingredients are 
thoroughly mixed and made into a stiff paste 
with the carbonizable liquid, and then forced 
by heavy hydraulic pressure through circu- 
lar apertures in plates. The continuous 
cylindrical rods thus obtained are cut into 
suitable lengths, carefully dried and then 
heated to incandescence in ovens while out 
of contact with air. By this process the 
carbonizable liquids are reduced to a carbon 
which thoroughly binds together the various 
ingredients, Experience has shown that the 
higher the temperature and the greater the 
length of time during which the carbons are 
subjected to the baking process, the greater 
their hardness and the higher their electrical 
conductivity. In order to insure freedom 
from slight porosity, in most cases the car- 
bons are subjected to a re-baking. After re- 
moval from the oven, they are soaked in 





is a noteworthy triumph, both for the com- 
pany and the system, 





strong syrup, and again placed in the oven 
and heated to incandescence as before. 
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-INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING OCTOBER 
7, 1884. 





306,044 Telephone; Charles E. Allen, Adams, 
Mass., assignor of one-half to Frank J. Calanan, 
Utica, N. Y. 

306,050 Telephone switch; Samuel H. Bartlett, 
New York, N. Y. 

306,051 Accumulating battery; Nicolas Basset, 
Paris, France. 

306,055 Printing telegraph; Charles G. Burke, 
Richmond Hill, N. Y. 

306,056 Printing telegraph; Charles G. Burke, 
Richmond Hill, N. Y. 

306,057 Underground telegraph line; Henry A. 
Chase, Lynn, Mass. ; 

306,084 Electric alarm and call-bell system for 
hotels; Warren T. Kellogg, Cohoes, N. Y. 

306,118 Electric arc lamp; Elihu Thomson and E. 
Wilbur Rice, Lynn, Mass.. assignors to the Thomson- 
Houston Electric Company, of Connecticut. 

306,119 Electric are lamp; Elihu Thomson and E. 
Wilbur Rice, Lynn. Mass., assignors to Thomson- 
Houston Electric Company, of Connecticut. 

306,128 Electric-lighting gas burner; A. Living- 
stoae Bogart, Jamaica, N. Y. 

306,146 Press for moulding glass insulators ; Law- 
rence B. Gray, Boston, Mass. 

306,147 Press for moulding glass insulators ; 
rence B. Gray and Joseph Ham, Boston, Mass. 


Law- 


306,179 Electric lock ; Hilborne L. Roosevelt, New 
York, N. Y. 
306,187 Relay for printing telegraphs; John E. 


Smith, New York, N. Y., assignor to the Gold and 
Stock Telegraph Company, same place. 

306,201 Alarm apparatus for automatic fire ex- 
tinguishers ; Chas. C. Worthington, Irvington, N. Y. 

306,202 Alarm apparatus for automatic fire ex- 
tinguishers ; Chas. C. Worthington, Irvington, N. Y. 

306,225 Means for diminishing the ‘consumption 
of battery in normally closed circuits ; Charles Cum- 
mings, Reno, Nev., assignor of seven-twelfths to 
Andrew Fraser, same place. 

306,238 Telephone circuit and apparatus; Ezra 
T. Gilliland, Boston, Mass., assignor to American 

ell Telephone Company, same place. 

306 239 Telephone circuit; Ezra T. Gilliland, Bos- 
ton, Mass., assignor to the American Bell Telephone 
Company, same place. 

306,240 Metallic circuit telephone system; Ezra 
T. Gilliland, Boston, Mass , assignor to American 
Bell Telephone Company, same place. 

306,241 Multiple circuit changer; Ezra 'T. Gilli- 
land, Boston, Mass., assignors to the American Bell 
Telephone Company, same place. 

306,255 Apparatus for working electric bells, etc., 
W. F. Horn, Carlisle, Pa. 

306,255 Conductor for telephone and telegraph 
purposes ; William Jamieson, New York, N. Y. 

306,288 Electric sewing machine; William C. 
Shaffer and J. Lane Poatk, Philadelphia, Pa. 

306,296 Telephone support; Theodore N. Vail, 
Boston, Mass. 

306,297 Printing telegraph; Henry Van Hoeven- 
bergh, Elizabeth, N.J., assignor to the Baltimore 
and Ohio Telegraph Company, Baltimore, Md. 

306,315 Electric Railway; Edward M. Bentley, 
Brooklyn, N.Y. 

306,360 Central-office instrument for telephone 
lines; James P. Stabler, Sandy Spring, Md. 

306,361 Individual call instrument for telephones; 
James P. Stabler, Sandy Spring, Md. 

A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal. In ordering 
please state the number and date of the 
patent desired. 

If an invention has not been patented 
in the United States for more than one 
year, it may still be patented in Canada, 
Cost for Canadian patent, $40.00. Va= 
rious other Foreign patents may also 
be obtained. 
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BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large clea 
type, and fully Illustrated with diagrams of 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 





Every Teiegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter? 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD’S 
"Electrical Measurement = Galrancmeter, 


It is the only book which EX LAINS in PLAIN ENG- 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanation, and can practi- 
cally make electrical measurements without difficulty, anc 
especially without “ doing” sums in algebra. 





PUBLISHED BY 


J. H. BUNNELL & CO. 


{12 Liberty Street, New York 
TO WHOM ALL ORDERS SHOULD BE SS" 


Telephone Stocks 


BOUGHT AND SOLD BY 
J. 0. SHIRAS,** Gincimnac, o. 


Automatic Gut-off 
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THE GOVERNOR 
WEIGHS THE LOAD. 
The most perfect 
governing ever 
obtained. Send 
for circular F 
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Dysamt=LEleetris Machiaery 


A MANUAL FOR STUDENTS OF ELECTROTECHNICS, 
—BY— 
SILVANUS B. THOMPSON, B. A., D. Sc. 
408 pages, 8vo., cloth, illus. by 236 engravings. 
Price, $5.00. 


Descriptive Catalogue of Electrical and other Books 
sent free on application. 


E, & F, N. SPON, 35 Murray St., N.Y. 








WANTED. 


A young man experienced in the man- 
ufacture of incandescent electric lamps, 
in all its details, also in erecting plant 
for some good drafisman and chemist, 
wants a position where his knowledge 
will be useful, Address 

SA. B. C., 
Electrical Review. 





Neatly-bound volumes (half-yearly) of the 
ELECTRICAL REVIEW will be sent, postage 
prepaid, on receipt of $3; also the latest im- 
proved self-binders for the ELEcTRICAL RE- 
VIEW, or any other electrical or scientific 
journal published in this country, for $1. 
Delano & Company, publishers, 23 Park Row, 





New York, N. Y. 


Q0,. WEGAURANTEE better rezulation than 
BALL ENGINE CO., itis possible for any other ENGINE to give | 
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Van Depoele Electric Light Co. 


MANUFACTURE SINCLE AND MULTIPLE CURRENT 


DYNAMO ELECTRIC MACHINES, 


MOTORS, ELECTRIC LAMPS, AND ELECTRO- 
PLATING APPARATUS. 





‘Own and Contro/ the VanDepoele Patents & System 


FOR THE LIGHTING OF HOTELS, STORES, PUBLIC BUILDINGS, HALLS, FACTORIES, RAILWAY 
STATIONS, MINES, TUNNELS, STEAMBOATS, STREETS. PARKS AND CITIES. 








CENERAL OFFICES AND WORKS, 


203 AND 205 VAN BUREN STREET, 


} CHICACO, ILL., U. Ss. A. 





HELLO! 
BOWEN’S NEW 


FOR PRIVATE BUSINESS LINES. 


Transmits speech in the CLEAREST NATURAL 
tone of any mechanical telephone ever offered. 

The most practical and durable telephone for all 
independent lines. Contains latest improvements. 
Superior to others now in use. Business can be 
transacted through the line when the wind blows 
hard. Is self-contained, and has Magneto Call Bells, 
Lightning Arrester, Cut-out Switch, ete. Requires 
no battery. Placed in handsome walnut cases with 
nickeltrimmings. Unequaled for connecting general 
offices with different departments, freight depots, 
ete.; also for factories, shops, lumber and coa! 
yards, offices to residences, mills, furnaces, coal 
mines, ete. Sold outright at reasonable prices. 

Circulars free. Mention this paper. 


WM. J. BOWEN, 


Manufacturer and Sole Proprietor, 
NORWALK, OHIO. 





MANUFACTURER OF SUPERICS’. ; 



















A 
splendid 
carbon for 
summer light- 
ing that will last 
from 6 to 8 >.ours, 
for $15.00 a thousand. 
Write to us for prices 
and samples, giving the 
system used, before making 
any contract for carbons at any 
price. 


1590 to 1620 Niagara Street, 
BUFFALO, N. Y. 








A SAVING OF TWO-THIRDS OF THE COST 
OF TRANSMITTER BATTERIES. 


is called tothe great economy involved in the use of 
Disque over any other form of Leclanche Battery, 
its present low cost being such that, in quantity, 
the coMPLETE Disque Cell is furnished for the price 
of a single pair of prisms, while, instead of requir- 
ing renewal once every four to six months, the 
Disque Porous Cup does first-class 
transmitter and bell work for from 18 
to 30 months. 

The renewal of the porous cup costs but Httle 
more than half the price for prisms. 

SEND POR PRICES, WHICH ARE VERY LOW. 

All Disque Leclanche Batteries furnished by us 
are warranted to be in every particular the same 
original and genuine article which has, dur- 
ing the past ten years, become throughly well 
known as the best of all open circuit batteries. 


J.H. BUNNELL & CO. | 
112 LIBERTY STREET, NEW YORK. 





PAINE & IADD, 


li. LBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LADD. 


Attorneys in Patent Causes 
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The particular attention of telephone companies A ‘ § E N T Ss ! 


| Winders and Braiders. 


CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS, 
MORSE BUILDING, 


Cor. Nassau & Beekman Streets, 
NEW YORK. 
PHILADELPHIA, PA., 


Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS. 


WASHINGTON, D. ¢. 


CORNER Gth and F STREETS, 
‘ELECTRICAL CASES A SPECIALTY. 


Ciward 2 Thompson, Mi, 


MEMBER, AMER. SO., M. E. and AMER. INST. ELECT, E. 








and electric light and power cases and no others. 
Send for references and Terms per hour. 


As PATENT ATTORNEY, assists the in- 
ventor to determine the practicability and patent- 
ability of each mechanical and chemical invention, 
before any expense is incurred. Send for circular 
of fees, which are very reasonable. 


13 PARK ROW, NEW YORK. 
W.R. POPE & CO. 


Oorner North & Lexington Streets, 
BALTIMORE, MD. 


Telegraph, Telephone and 





Disque Leclanche Battery Electric Light Supplies. 


GUE BEST OF EVERYTHING 
AND AT LOWEST PRICES 





Thomas P. Simpson, Wash- 
ington, D. C. o pay asked 
for patent until obtained, Write for inventor’s guide. 


For Sale « « Bargain 


32 Machines consisting of Single and Double 
Bought of The R. 


All new and in 





8. Braiding Machine Co. 
first-class order. Selling to close up business. 
APPLY TO 


The Electrical Insulating Mfg. Co., 


BRIDGEPORT, CONN, 
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